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(54) Title: [ 1,2,4] -TRlAZOLO[ L5-c]PYRIMIDINE DERR'ATTVE 

^ (54)«M0[)«8i:I1. 2. 4]hU77P[1. 5-c]eU 5 V>g§3K* 




(I) 



to adenosine A2A receptor hyperenergia 



(57) Abstract: A [l,2,4]-triazolo[l,5-c]pyrimjdine derivative represented by the 
general formula (I): (I) (wherein R' represents (un)substituted aryl or an (un)substi- 
tuted aromatic heterocyclic group; R^ represents hydrogen, halogeno, lower alk)0, 
lower alkanoyl, aroyl, (un)substitutcd aryl, or an (un)substitutcd aromatic hete- 
rocyclic group; R^ represents lower alkyl, lower cycloalkyl, (un)substituted lower 
alkanoyl, (un)substituted aryl, an (un)substituted aromatic heterocyclic group, etc.; 
and Q represents hydrogen or 3,4-dimethoxybenzyl) or a pharmacologically ac- 
ceptable salt of the derivative. They have antagonistic activity on an adenosine 
AiA receptor and are useful for treatments for and/or prevention of diseases attrib- 
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m m m 

[1,2,41 hVT^n Il,5-c] % i^^mmi^ 

T^'-v'-r— •:^>'^'•;^y•:77— -rnni^*— ( European Jovimal of 
Pharmacology) J . Uyy^^) . 168 #> 285-290 H (1989 ¥) ) ^:^"f-w 

VJSf&HSI^ ^tSSi*^* fefl 5 o|lp!?&if||^©Tx y ^'i^ A2A ^^#:©^tgji:xi 
jc*5l5-r5^S©?&^m*fcf:i^B5mi:UTffl#$n5o ^ hKry" / i^y Aza 

m^mnw^s ^^y^yvym. ^mm. 

-15. [1,2,4] MJTyp[l,5-c]t°y ^^^ymm^t LTfl. ftJ^M^WI"^ 
ib-a-!^ (iRfWBS 60-13792 ^<Ikm s W^M-^m^^-t^t^^ 60-56983 

^<km) > ^"f^^mm^^-t^it-^m (#iiBg 59-167592 . syk^ 

P v/i/^-^-- ^Pl*Sttlr^-f-'fb'&#J (WOOl/17999) *5 ith'Tr 7 AsaS 
^#:JS^f^ffi^#i-^fb-a^^ (WOOO/17201. W098/42711s WO03/022283. 
WO08/048163^ WO03/048164) ^J^bttTV^^So :Sfc^ TfJ-yy^^m^ 

2001-302667 ^^#) 355^f>tLTV^5o 

5 o?S^) (7)f^|ij3 itjt/t fcf4i^B5tct^;^i[l,2,4] h y T:/d [1,5-c] f 

^mn\t. ^xf(D (1) ~ (3 7) \m-r^o 

(1) -l3:iC(D 
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NHQ 




(I) 



6)-^^(A3) 



nd {± 0~3 (D^^^m 

Ri3a*5j;t;^Ri3Mt|WI-^fc{im'^fo-C. tR^I^^. /^D^y, MT;i-=3r 
/ /K g^1> t < fi^gi^OT y -/K g^t> L < «^gm(^^^:^ 
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i5a 



ngf* 1~4 <7)S^^*b. 



7)-^^(C3) 




8)-^^(Ei) 
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V™W CR2o=CR2i (^Ctt^> R20 *5 J: 0 R21 til^-l^ ySiUM^i o tKII 

R19 f±7K*M^^> gmti b< {i^fiJ^<^^£iJT/l'=3r/K gm'fc b< {*^g 



(^^^J^ nh. R22«. R22b, R23aj3j;tJ«R28b(t^tl-e«iands Ri8«> 
Ri3\ Ri4a *5 i t;? RWb i: i^^-e 5 ) ^mirTl)K 
fzfz UV-^W HA CH=CH X'h^t^ Rw ftg^t> b < fi^g|fe<^T V - 

16) -CH2NHR4« R4« {tg^1>b<f4^g^<^MT/l'=3E^/K Mv' 

^ a Ty^^/^> gi^t> L < (i^gifeo{£«5T7V;?7 y -f /K fi^^t) b < 

^g^(^T y -/K gmt> b< fi#^Em<^5§=#^^^ms> m^h b < 
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-NR8.R8b [^cfi^ R8i>d3it;fR»Mtl^-*fcttMJ^eoT. Tkmi^^. 



11) -CH2NR*R4<' R4«'*5<3;tJ«R4cfi^tb^ti.HulBR"»*5it/Ri*i 
-(CH2)i*-C(R6-)(R6i')(OR7) (^1^. nb. Re«. Rei-^Sit;? R7 {t^tl^H 

n[i,5-c] t° y 5: 'y^ymMi^i^fcit^(Dmm±n^^fi^^ 

(2) R3;55 



(^^, nd. Ri3»x Ri3\ Ri4a:j3j;0Ri4bfi^ix^|XB&|Bil^aT-fe5) > 
7)-^^(C3) 
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— V— W-R^® (F^) 

T-fe5±iB (1) mm<D[i,2,4\v'JTyu[i,5-c]}:fv ^i^ymmp^i^fcit^om 

(3) R3:55-CHa^*' OSff^ R*' f^fiuiairl^^feS) ^ -(CJJAa.-CCRPW'XOR') 
(^tf'. nK R6•^ Reb^sJ^tJ^R^Ji^timSfrlBirl^a-CfeS) *5J:t)f-NR8«R8b 

m^^xm^ $ nfc T y -^i^-^fc s ±ib ( i ) ib^o[i,2,4] f y r y n [1,5-c] 

(4) R3:a5-CH2NHR4a (^>t>. R4af4Ml3i:l^a-efc5) -CS^^^fcTy- 
/UT'feS±ia (1) lB«©[l,2,4]hyT/n[l,5-c]l^y ^i^'i^^^^^fctt^c^ 

(5) ry-/v;a57:3.:^/v-cfc5±iB (3) *fc{i (4) mM^(Dii,2A]vvry 

-(CH2)Bi.-C(R6a)(R6b)(OR') nb. R6», RGb *3itJ« R' tt^tL^'MIB^: 

l^a-efcS) S3J:D«-NR«^R«' (^'^'^ R«>»i3j:0R8M*^ti^tiSinBi:lia"t?fc 
5) j&^^J^iSPJ; •J3iff^5iii^STe^$tbfc^§]^^MT'fc5±ia ( 1 ) 
IB^©[1.2,4] ^ y Tyn[l,5"c]bf y ^i;^>'fl^#:t:/t«-?r©MS±l^^$*i'5^ 

(7) R3:d5-(CH2)«b-C(R6«)(R6'')(OR7) nb. R^. R^ioXX^W ii^ti 

[1,2,4] h y T>/n [1,5-c] t°y ^i;^:/f|^#:*f'{l^(Z)m@±f»=^$H5mo 

(8) R3;i5-NR8«R8b (^cfi, Rst *3 RSMt^ti^'ttSulBai l^aT^fcS) T- 

fim$tifc^«^^^«-efc6±ia (1) ia^<^[i,2,4)hyT>^n[i,5-c]fy 
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(9) ^#J^^m^Si5ifyi;/utytf*f-T>^P/i'T'fe5±IB (6) - (8) © 

(10) B?i!)i~mMC^) 



(^'f'. ne> Ri5a, Ri5bjoJ:t>'Ri6f^^H€nBuiBilRia"c-fe^) l?fc^±IB (1) 



(11) R3;6S-CH20Ri6 (^4^, R^^itm&tmmX'h^) t?fcS±IB (1) IB 
(1 2) R8dS-^S;(Ei) 



Ilf^ ng. xiinY *5 J: R17 fi^fi^Htuis t mmx^h^ ) -c*) 5 ±ia ( 1 ) ■ 



(1 3) nf 1 -efc<9^ ng;OS i x^h^) . X™Y;65 C=CH-ffo6±lB (1 2) 
(14) R" iim^h U< li^®^©<gig^T7V'^/^T'$>5±IB (12) -^fzit 

(1 3) ia^(D[i,2,4]hyTyp[i,5-cit'y ^z:^:^mw-t.ti\'^'t(DmM±nm 

(1 5) R3;55-Ag^(Fi) 



(^43^ V™W*5J:tJ«Ri9«^H-?:'ntulB<bI^ttT-fea) T-fe5±ia (1) IB^ 
(?5[1,2,4] h y TV'otl.S-clfy ^ v'^-fl^i$:*fc{i^<^^a±fF^$ti5^ 
(16) R3;65-^5^(A3) 





— V— W-R 



19 




-7- 



wo 2004/029056 



PCT/JP2003/012158 



(1 7) nd 0 -efe?)> Ri3a*3j:u5 t^-m^^^^xmrnm^^^-t-tm 

(18) nd 0 -efc 19 . Ri3«':5Bi:tJ« ^^TK^Jf^^^TfcSJifB (16) tSM.<D 
[1,2,4] b y Ty^n[l,5-c]t°y 5: v^y^^{^^fcf4^©mS±fF#$n5^= 

fi^<^'(SiiT/l^=3f/v-Cfc^±l2 (16) ~ (18) (D\^1rfl*^KseM(0[l,2,A]h 

(20) Ri4a jo J; t;? Ri4b tm^-f^^mm^ t -m^^i o -c«i^t> u < «^ttj^ 

(?5m*M^?f^^i"^±f2 (16) ~ (18) m^-rfiMz.u^<D[i,2,4]h])r 

y P [1,5-c] f y ^ i?^^^|*:*fc«^©^®±fF#$ 
(2 1) R3d57i^/v^/K gJfe^t<«:^®moiSmT/>:«?/-^/v*fcfiEl^t>L' 
<fi^gJft(^TP>f>'V-Cfe5±IB (1) ) IB^(^[l,2,4]byTyn [1,5-c] tfy ^ 

(2 2) qii^7mm^X'h?>±m d) ~ (21) <z)v^-f nd4j:fB«(^[i,2,4i b 
y T a [1.5-c] t° y 5: i^mmp^t. fz (DmM±w^ $ 5 

(2 3) Ri;057y/VT'fe5±ia (1) ~ (2 2) <^V^-f ttd^::|B^«5[l,2,4] b y 
T [1,5-c] t°y ^ PymMi^-^tii-it<DmM±Vf^^fi^Mo 
(2 4) R2 ;aS7K*j[^-i^-efe5±IB (1) ~ (2 .3) ©v^f tx;0^lJ:iaS<^[i,2,4] 

h y TV' o [1,5-c] t°y 5 v^>^^fr^fc{i-eo^a±w^$ti^s^o 

(2 5) ±13 (1) ~ (2 4) <DVN-ftl/5^{^IB«0[l,2,4]byT>'n[l,5-c]k°y 

(2 6) ±IB (1) ~ (2 4) m>-f^^4iiiB«o[i,2,4] byrv^p [1,5-c] fy 

(2 7) ±IB (1) ~ (2 4) <DV^-ftL:&^^::|B^O[l,2,4]^yTy^ [1,5-c] If" y 
(28) ±|B (1) ~ (24) ©V^Ttt:^l^^lBm<^[l,2,4]^yTy^[l,5-cllf y 

(2 9) /<-^yyymimn(omik<Dfzib(D±m (d ~ (24) ov^-rtuo^ 
\z.tim(Dii,2,4] V y ry p[i,5-c]fc'y ^ i^ymmmt.it^<DmM±n^^ti^ 

(3 0) 9 0?Sf^^^lJ(D$^at(^fci?)0±lB (1) ~ (2 4) ©V^T^^^^^lEm<^ 
[1,2,4] h y Tyn[l,5-c]t:°y ^ i^y^^^i|stfc(l^(^Ma±fF^$tl.^it<^^ffio 
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^BS»^it©fci?)<D±lB (1) ~ (2 4) (^V^'^^**f-fi2«<^[l,2,4]M;Ty 

n[i,5-c] ^ i?y^mi^tfcit^(omm±m^^ti^^(o^^o 

(3 2) ±IB (1) ~ (2 4) OV^-ftv;ii^r|B«(D[l,2,4]hyTy'n[l,5-c]fy 

^'b^^^ X xj^m^B^nm-^^ ^^ji^mxvm^^ fi^mB(DmMMo 
(3 3) T/i^yy^4-^-ms mn^m±\^mw. MDsmm. ^m\mf^mms 
^m^mit&s ^mm^^mmMitM. ^^y^yvym. ^T^mm^M. m^its 

m<Dmit<Dtz)^(D±W. (1) ~ (2 4) <D\,^-rflib^\Z.mM<D[l,2,4[hVTyn 

[i,5-c]tf u 5 z^ymmii^'tftn^<Dmm±wm^fi?>M<D^m. 

(34) ±|B (1) ~ (24) m^fflMctSM<0[l,2,4]hVry^t2[i,5-c]\^]) 

5 t:^ym^i^-^tcn^(omM±.ffm^n^&o^^&^i&^-t?> r t 

(3 5) ±ia (1) ~ (24) OV^•f^^*^^-l2«<7)[l,2,4]^yT^/^[l,5-c]t°y 

(36) ±ia (1) - (24) ©v^-ft^y^)^^^:|s^(D[l,2,4]^yTy^[l,5-c]t°y 

(3 7) ±IB (1) ~ (2 4) (Z)V^-ftl:^l^ra«<^[l,2,4]^yT:/^[l,5-c]t^'y 

^ttfiMfkjS. 0#i^tt{iil^S!'fb3E^ y^y^yhym. ^^um^&. B^Al, m 
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i^^\z.iti/^ X2:fu\f/K i^^r^^y^J^y i/^u^^i^jv^ i/^n^T'f^/K 

^mmM^n&tLx\ts m^\-£y))./^. i^ny/K tfyc?/K 

5 h y Tv?:^/K >- K y v'K ^yv^K^v -<>'y;a-^1^>^ y 
/K -<:/y^ryy/w '?-Ti^Tj/y>'K -<vy^5i5^>^y/K t'y k^/^^^^ 

if^yv^/^ l^niyt?y=7K k'^yi^'/^/K k'^^v'^/K fE■;^/i^y/, 
;^-^7V7}^yy, t^^k-^yv^y, ^Js^lf^^i^^/K h^k Knk-y v'^/K 
X h7k Ka^s^y y/K x h^k y^/ V/K ^/^k KnT-^^k°=/K ^ 
;Vk Fo-l,4-;f^f-if k°=;K •r;^? k Kn^y y k Kn^ y dry y 

ffimSi:LT{t. m^i-tm-t^fcnm^l-oxm^^ 1~3 (D, J:«?A^^6<Jl^f4k 

y^/K Tny(;v^ */v5/K h y 7/V;^-n j?« f^/K if=^/K :^^y 
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* t^cSi: Pii-efe5„ fii^^r y -y^*3itj««i^^#i^^^S£{^*Jtt asms 

T7/^^/K T7/v=^/v;f^-^> /Nn<j^VTy'-/v;r^-^x, 
-f/K Ta-^/K =bD^ -Z^T^s h y ^ ^/K h y 7/^;^ 

LT fi. ±IB©ilifeT y -ywtJ: 43 Jt 5 giaS"e0>J^ Ufc t 
-CH2NR«>R4c (^cf.^ R4b43j;tJ«R4c{t-?:ti^*tbBufa^«T'feS) . -(CH2)nb 
-CCRe^^XRfibXOR^) (^'^'.nb.R6^R6^' 43 J; TJ? R' ft^t^^mffB I^^X-fc 5) ^ 
-NR8''R8»' (iCtf's Rsi-jsiU^RSMi^ix^tiH&IBirliaT'fcS) ^^^P;tfct>(Z) 

±iam^T y -/i-. »T n ^ /V. Hm^«m*SS43 J: ^e^^T 7 /^=3r/u 

ry— TP^^K Ty/W^^K T77V'5r/W;^^i^s 5§=#^=^^^S43 

d^fe;4cmM^tr lol^^tfcStl^a-efcSo /^a>{r'/Ty-/^;^=¥^/©/^^y 
>'|fi555-43 J;t;«T V-'^yU^it. ^n€tUHulB/M3yi^43j;UfpilET y -/vd^b 
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lo|^*L;rc£i:l^«T'fc5o LTfi. '^J;i{f t°n y i^r^/K 

t'^yv'y^ t'-^^v'^/K TjN^t'^^v'^/K t'-^ y v'/K Tjs^t'^yv^ 
J , y =;K y / > ^^"^/^^ y -^'i^^ V -r ^ 7 1 

y y t kp y /k k y ^/k l,4-<:^)/i?;t=ar1^=/^^ 

t>0(4Txy A2AS^fl=*^f^^«r^-t-5fe't1-e:^i < .-fb-a-TOc^^'-e Q 355 

R3 ;55-CH2NHR4* (5S7t>> R^ntmtmxh^) s -(CH2)^-C(R6-)CR«>)(0R7) 
(ittf'. nb. Rfib *3 <t TJ^ R7 «^*L€tifitilB t mBXh^ ) :J3 J; TJ^-NRs-R* 

R»:6S-CIfcNR*R*' (i^^fs R* j3j;tJ«R«'«-5-H-etiMIBil^g-efc5) . - 
mxh^) *5 J;t;f-NR8*RM» (^tfj^ R8b *5 i t)? RSb ft^H^'^LSfna i: I^^t^fc 5) 
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R3d5-(CH2)nb-C(R6^)(R6»')(OR7) (^4'> nb. R^s R^b j:tJ«R7|i^*L€tb 

R3 t^-li^^(Fi)X-h^it^^t.tcn 

R3d5-^^(A3)-efe^'fli-a'!^(D^'-Cits m^ndf)^OXh^. d^oRisa 
Risafc' j;t;Ri3i>;iS7K5(l]l^^-C^55'fb-^t»365 J; t)»* LV\ 

y 7« f-yi^T >^ ^ ^> j^m(Dm.-!!>^ hifhn. Mm±ffm ^ti^mmr^ ^HMm. t 
tlx mm±.vfm^iv^mHMmii\^xits mmm.. mmm.. vymmmcommm 
m^. it^m)(Dmmm^-^\'^xwLm-t^o 
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(IH-a) 



W098/42711 }C|2^©;^&icJ;«9M3t$^S^b'a-i^(lDilr^?gt4«'f'. 

0.2-5 0^ L< Ci 1 ^l:<DMm^*fcH:itSS:^nLXfT5 :i 
jb^x @^^^:05fc{f bti> m.mt VXl-i.' m^fi V V ^^JVT 5 

T?§tt^^i LTf*. '^J;t{lv'^5^/l'^-x^K X h 7 t Kd 7 7 (THF) , 
l,4-v?;t=3ff->^. N,N-v'p«^/V73n/vAT5 K (DMF) . N.N-v^^f'^VT-fe 
5 K (DMA) . v^^^/i-^^vjJn^v-F (DMSO) . ^^/if^'. fyv^^'. =3^^^ 
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y^y^J^'^J^(jX).'rYy^M h V y3u=^;^^:^y^y)^<yV^'^MfiWt^hkfbn 

So 

1M2-1 

F^<^iaSX% 10 i9-PBl~24 f^PplMai-S r. t J: 13 , 'fb-g'feClH-a)Sr#S r t 
if * U< ^ y 1-10 Sfi. iif* U< H: 4 S4©T=y-/K 

T. 1~50 ^4. L< 3~5 S*0 > y y ^ i^:^jVT!^l^m.tf:i\~i. 

mmx\ mn-Q'^'-^Qx:<om(D^&s if^t<(iio°c~4o°c«^FBioMT\ lo 

xm2-2 

i\:^mQi-ad^^m\mm. i~io as> u< « s-s ^m<Dm^^mit 

■e»Jx:««~T^^=!>A-fey !>A (CAN) . i>^uni;'-yT/^yy^y 
(DDQ) if^L<{iDDQ-C\ ii^O'C-'filffi-rs^tSti^^©^^©^ 
(^^aS s 0* t < li^M-C. 1~48 if* U < fi 3~5 i^Frg^iaiS-t 5 

TOtt^lii: UX«:.M;t{^i^3if^7Vai-7^/KTHF. l,4■v^;a-=ar1^:^.DMF. 
DMA. DMSO. h/v^i^s ^-yW^ v'^ n p p« tJ' ^nn^jN/u 



-15- 



wo 2004/029056 



PCT/JP2003/0I2158 



pCHa 




-16- 



wo 2004/029056 



PCT/JP2003/012158 



'fb-a•^^aQ-b)^ffiV^T. mitm l 2-1 *fc(*xm 2 - 2 mm^i^j^^ 

mftM'p. 1-50 ^ ft. »^t<(t3~5 ^m<DmK.\tmm. v^^op 
L < {^^iaT% i~48 ^m. u < 3~io mm!>mir^ :Lt\Li:r)ih^ 

DMA. DMSO. ^yiiy^ h/l'^V. ^iXV^'. v/tJ' a ^ ^nn:^/l^ 
/K T^^y-zK a^^y-zK T^n^-^y— ^TyT^tat:' 

^j(^#STs 1 sfi~^iipJo. $f^u<{i 1-10 ^m<D^\^^m(^t. ii^- 

TS^C-lOOroPHltD^a^. L< 0'C~50'C©rBl(^MT% 10 :5>rBl~24 Ht 

^lapoiiJ'i/, ^V-^i^. ^i/Vy^ X/K TBDFx 1,4- 

v';^-=3^i^:^^ DMF. DMAs T-feh=hy>'K ^'3s^1^:/^:&5$,^f ^^L. ^flh^ 

i^^Si^f&c-c«*~«PJ<^> m%\^<\t 0.5-5 ^S(75i?^m;?jq 

^J©#:ST. ji^-78'C-40t:O^©?BjrT. 10 ^1^-24 I^K. 0*L<ttl 
-3 ^^I^Si- 5 r i: t;: J: *) . 'fb-^ifeaQ-c)S:#S r b ifiX% 6„ 

•17- 



wo 2004/029056 



PCT/JP2003/012158 



^unzc^y^ ^y-^y^ i^i/Vy^ >:;f^f-/VaL— r/K THF^ 1,4- 

i^:i-^^y. DMF. DMA. T-feb=MJ/K ^^J^/^/K a^iJ^y-zK T'p/^ 

'^li-^^aQ•c)=lr^V^T. M5t'& 1 OXS 2-1 1 fc{4Xa2 - 2 i: IH^^tC^fE: 



-18- 



wo 2004/029056 



PCT/JP2003/012158 




Mitfe 2 ©XS 3 -C#6,tiS^b^t>ClQ-b)?lr> ^ 2-4 ^4<D^<b 

Jei^g^-i^?CT 0.1-4 ^*<7)^M^»b-rfTo"C'!>ctv\ mwj 

t-Cfl. ■fi?ij;tfiv?:t^/^a:-T/K THF> l,4-v^^=3r•^^y^ DMF. 
-19- 



wo 2004/029056 



PCT/JP2003/0t2I58 



DMA^ DMSO^ ^y^y. ^-yi^y. v^^nn^^i^, ^^D7J^/^ 

t. nm^ LTffi V ^ b 4" -e ^ mm. ' tr* fc f± r t ow^-^^m^mi^ t v \ 
mitmtLxn. mx.immm. mim(S). mitmi). ^j^nj^^, ^uu^ 

-fby :/^:65$>{f |^'-et>:^'ar1^y ;^i5^ n y K:850^ bv\ 

^r1^:/^ DMFs DMAs T-feb^MJ/K ^^-^V, h/i^^iy, ^v^v^^, t°y 

X@l 0 - 1 : R6a i: R6i>}a51^-T*fc5»'a-®^b-a-^(IQ-£><0M3t 
^b^#aQ-e)^^^{4^^4's 1-20 S*> L< ft 2-5 ^S^W^^S^ 

1 0 - 2 : R6« R6^^5^;^^5:^<D'fb-^ifeaQ-£)©M3t 
fb^^feaQ-e)^^V^T. 1~1.2 ^l:<Z)^^:^Ji^m(VlX)^^ffii-5 WfiX^ 
10-1^ p#^.e^#^fT o^itKX^s it^m(lQ-g>in^ t :65-et So 

ffl-f-S j^i^(iX@ 1 0 - 1 i: mwmi^^n 5 i <b l^i «3 s R6^ i: Re*' ;i5^/.CS 

^-a'(D'fb-a'i^aQ-£)^#s - 1 -^^x^ 

X@l 1 

^b-a'^GQ•f)^^V^X. Mit^fe 1 OXm2 - 1 1 fcfiXaz - 2 t I^«|:^iSJiS 



-20- 



wo 2004/029056 



PCT/JP2003/012158 



pCHa 




CI 




OCH3 



(II) 



.HetJ (OC) 

1L25 



PCH3 




NH2 




N (IQ-h) 




. Het 
CHO 



XS14 



(IH-f) 



(V) 



Xg15 




pCHa 
OCH3 



; Het 
HO' 




N (IQ-I) 



XS16 



• Het I 



NH2 

N 

(IH-g) 




NH2 

V^Nf (IH-h) 




Het I ^ 



R4«. R*x R25*3J;tJ5M«:^tL^ttSulBil^aT'fe•J^ 



( Het] 



-21- 



wo 2004/029056 



PCT/JP2003/fll2158 



imi 2 

^b-^ifeCiOi: i~io ^A(Di\:^m(W^m^r. mmw:2(DiM3 tmmti:^ 

xai 3 

xm 1 4 

^k-a-ii^aH-iOftfiAT^xmT'i^iti-s ;i t -i^x-^ So 
xmi5 

mmm6(Dj:ni 2xnhfi^it^m(iQ-w^m^x. mmm4(DJM6 tm 

xg 1 6 

^b-a'tl(IQ-i)^ffiV^T> ilitjfe 1 OXm 2-1 *fcfixm2 - 2 

^b^i^(rH-i)f±i^Toxax'l^it-r s r t fi^x^ 5o 



■22- 



wo 2004/029056 



PCT/JP2003/012158 




(^^, B.K B,\ R6b^ R25, R26, ZiS^XJ^ 




■23- 



wo 2004/029056 



PCT/JP2fl03/01215« 



Xai 8 

imi 9 

#iaQ-k)&fflv^T^ Mitfe 5 (DTM 1 0 - 2 i: mmt^Rjt-^n o^t\cX.^^ it 

^^(lQ-m)^&X. RB" t IL^^7!)m^J:^M^Oit^!^(iq-V)^n^ r t i)^X^ S„ 
Xig2 0 



-24- 



wo 2004/029056 



PCT/JP2003/012158 



(II) (IQ-o) H<r " 

I ^ „ CQ-P) 



pCHa 

^^0CH3 



pCHa 



. Y OCH3 

N 



XS26 



i 



(IQ-n) 



Xfg22 



i 



NH2 

(IH-I) 



XS27 



NH2 
(IH-j) 



NH2 



1 I > 
OHC'N^ 

J|3 



(IH-k) 



xmzQ 



(XIII) 



^ i i ) 



>-R' 



r2 
(IH-m) 

XS2 1 
X@2 2 

-25- 



wo 2004/029056 
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Xg2 3 

DMA. DMSO. v^i^ D n ^ ^ ^ o p HiS'fb;^^. ux2 3^^ 

h/voi:/, ^ixv^, mm=^^^K sii^s ypt':^:^^. 

f)^. 't'-et> DMF U\ 

A, - D A^bf y !> A, y >> A. H^MH- 1° y i^^^. 

Xa2 4 

i[:^m(xDtit^m(xii)^m^x. mmm i oxm 1 1 mmtt^mj^^^n ^ r ^ 
xm2 5 

-loo'coraota^^ 0* L < itmmx\ 1-24 ^is. l < 2-3 mm^m 

't?>:LtK^*)^ 'fb#iJfe»aQ-p)^#5 r t 5o Kf&ri. $ bl- 1~10 
if * b < 2 ^ftOHj^T 5 i^^^^;!JP L-CfTo-C t <t V\ 

i: LTfis Mxf^ 4-^ y :/-N-^=¥i^ h V ;^ '^'f^T % ^ 

Hi^T tT{t> ;t{f 4-7« f^/i'^/v* y b y ^f^/^r ? t- y 

X@2 6 
XS2 7 

{b^tlOH-D^^St^i^l'x 1~10 ^fis 0* L < 1.5 j@ 3 !>m 

-26- 



wo 2004/(129056 



PCT/JP2003/012158 



IS2 8 



R29 R14a ■it^-tj^.^T /V^/l-^^ h *ig<^ 7< ^ ^/^^S^l^* $ tlfcSSf* R30 

1M2 9 




(IH-k) 





wo 2004/029056 



PCT/JP2003/012158 



mmm 1 1 oxm. 2 3 1 ^ ^tun. 2 7 vmhfi^i\:^m(m-}s) t ^^m(xr^ 

Xg3 0 

mmmi 3OT^2 9-e#fcH5^b-a'#)(IH-n)i:^b■a'2^(XV)^fflV^T. ^iS& 
3 oxm 5 ^; l^^?^£^/S^lrfT 5 i J: «3 , 'fb^ti(IH-o)S:#5 :i i JJ^x-t S„ 

mmmi 5 

X@3 1 

i~2o '^M<D^-^u^yim\t 1-10 ^*<^>fb-a'2i^(xvD;ji^fjM$tL5'fb'a'i^ 

^SJ^^i^^ n ^ o n 5jN/VA,g^i^;cf^/KTHF. l,4-v?;^^f- V.DMF. 

-r^=^t>t». •(k'a^i^(iH-n)^^si*^E'f's o.5~io ^m(om-^n(o^^T. i~. 

10 ^l:(^>'fb'^i^(XVDi:®^ 0'C~50t:<^PBl<^taST 10 ^^1~70 ^BilSlS^-^ 
DMAs DMSOs ^^/-^^'s h/V^V, ^i/l^^'s T-fe b= f y/K @^^:3^^/K 

7°ntVu);&yW7j?v^-f 5 Kj^#7Ky;^^v^i/i^i^ (EDC ^d^fetfbtL 
5o ^fc. ■B?iJx{f N-t Y^^\/^\t<m^ ^ K. 3,4-v^t Kn-3-t Kn^v'-4- 

ir^y-i,2,^-^y^-^ > y Tv':/. i-t Y^^'y^y^/ v y ry— /^^^ 0* l< 
« i-t Kcdrv'^^y h y r9-;\^m(omm^^'kntM^m\''^ hx 

•28- 



wo 2004/0290S6 



PCT/JP2003/012158 



EDO Vv^i^fix 7" hy^Vviy ' X (Tetrahedron Letters) ^ 34 #x 

48^. 7685 M (1993^) laSO^^^feT'ilii-rsr i::65l?t5o 
Mi^mi 6 



0CH3 

(IQ-n) 



OC(CH3)3 



pCHa 




OCHq 



N 




Xfi32 



pCHa 



HN 




-OCha 



N 



HO 




(IQ-q) 




{X1) 



Xig36 



OCH3 



OC(CH3)3 y=( 



HO 



U^K — N 



R^^Z 
(XVIII) 



XS33 



R^^OH 
(XVII) 



HN 




OCH3 



-OCH3 



R«0 




(ICH-) 



XS34 



R^«0. 



pCHa 

OC(CH3)3 

'N (X3) 

r2 




Xg38 



R'^O 



NH2 

(IH-q) 




xaa 2 

■29- 



wo 2004/029056 
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dsfcif ;li^b«W■e*fc{i^i•^LTffiv^btb. tx-t thf tmt. u\ 

^^/tt^fy v'^igs :75"^b-tv'^-t>^ ^y-y^it^^m 

LV\ 
XS3 3 

{b^^^aQ-q)^^??^*^* > 1-10 ^fi. b< f± 1-3 ^*<^^^i!^^^§: 
^{^^^Ji 2 ■0(7)7KmM^■S^^*:^J(^*#T^ 1-10 ^fi. 0t L< {4 1-3 ^ft 

v?:!&/V7i?^v'V-h, N,N,N',N'-7^ ^7;^^/^T1fi>*>'^#=¥1^^ K l,r-(T1f 

xa3 4 

{b-a'^aQ-r)^fflV>T. 1 OX@2 - 1 ■^fzMtlM'i.- 2 i I^^l^iKJS 

SrfT 5 J- J: 19 s 'fb'&i^ClH-q)?r#5 :i dST-t 5„ 

xaa 5 

0<DXa2 lT'#btl.S>fk-a'#JaQ-n)^^Stt^i^4's 0.1 ^i-^'c 
jiPJ(D:^S#^ETx 1-10 ^fi> 0*t< ft 1-1.5 ^fi(^f!l;t{Se;^-tert-:/^/^ 

b y /K S-tert-y h ^-yt) }V7?^^)V-^,iS,--y :^ ^jV-2-:^fVlo-fY t° y 5: v^^. tert- 

-if^^-yt. 0°C~100'COPBl(^?fi^. 0^ t < ft 0°C-^Jg.«(Di&^T% S 

^?gt4Wt L-Ttt. MxLlfv'^^/v^-T^/K THF. l,4-v';t=3rf-^. DMF. 
DMA, DMSO. ^V-ev. Y)VzsLy^ ^-yuy^ Tir h::^ h y /K 

-30- 



wo 2004/029056 



PCT/JP2003/012158 



mst Lxit. m^tf h V ^^/vr ^ \^v^Ji^. yyn tW^^/vr 

^!&T*fc{4^i'a'tTffiV^fcH.4'•e^>2~4^1:<^ MJ:t^/UT^ 0.1-0.3 
^SO ^/VT ^ y f y v?>'<^m'g'ti:5W* tv\ 

xms 6 

^b^tl(Xl)^l^fflv^T. xms 2 i: I^^^^^RlS^fr o^itK^r). it-^miJ^)^ 
Xa3 7 

h^^y=^'S'l^s DMF. DMA^ ^i^-^V^ b/V:^:/^ ^i/l^i^, T 

iiSiJolb-^tiCxvnDi: . 0^ b< i~3 ^l:o^fbfl<^#?ET> RJiS$-^5 
dff-V, v?7« DMF. DMAs ^i^if^. h/V^^. ^Srixv^s T 

Xg3 8 

i\:,^m^)^m\t^X. ^itife 1 ©X@ 2-1 ^fc«X@ 2 - 2 t l^^lTiRlSSr 
MaSjfei 7 

fl:-a'i^ClH-r)r4£JlT<^xaT-SS[5i-t 5 r t ii^X^ 5o 



-31- 



wo 2004/029056 



PCT/JP2003/012158 




IMS 9 
Xg4 0 

XU4 1 

{b^WQ-w)Srffiv>T. i^Jtfe 1 <DJM2 - 1 1 fefixm 2 - 2 t ll^T^^KiS 



-32- 



wo 2004/029056 



PCT/JP2003/012158 



OHC 




(IH-k) 



(IH-s) 




NHz 



,14b ^ 



N 



(IH-t) 



^b^t»ClH-s)W:iJlTOXm-eM5ti-5 ^ t i^X-^ 5o 
Xig4 2 

m^mi 9 

X3g4 3 

tfe 1 5 OX® 31 1 mm^BLm^n o^tKx*). ^t^^(m-t)^n^ ^ t jj^-c- 

iijtfe2 0 



V/O 2004/029i»56 



PCT/JP20«3/012158 



CI 





XS4 4 
Xg4 5 

^b-^^aQ-y)^ffiv^-T:. 1 ©xm 2 - 1 l^^jfeR/S^fT 5 r ^ tJ: <t »? . 
{b'^«^(IH-v){4eiT©X@X-^jt-t 5 ;i i: :a5-c # 5 o 




1~3 ^*(D:M#^Ts 1 ^l:~:^:ii|IJ©lb'^i^(XXI)i:ii^ 10'C~200''C(^fB^ 
(DM^T- 10 ^F^~48 B#rBlTO$-&5 :LtK^^s >fb-a'i^CiH-v)^#5 t i)^X 



Xm4 6 



-34- 



wo 2004/029056 



PCT/JP2003/fll2158 



=aff-:/^ hdri/:r^y, DMF. DMA> ^^-fe'V. VjVa^y, T 



{^^, B.\ TLK R6a, R6b^ R26^ L. DfisXUngit'tMtimmtmmX'h^. 
nh 0~3 (Dm.^H^&'t) 

mmm2 2 

Xg4 7 





(IH-w) 




■ ^950/ R«>MgZ*fcl* 
/ R*Li (VIII) 



wo 2004/029056 



PCT/JP2003/012158 



xm4 8 

mmii2A 
xm4 9 

m&^2Q (OJMA 5T'#btl5^k:#^^(IH-u)i:^b'a'^fe(XXIID?^fflV^-C. i^ai 
X@5 0 

\t'km(m-y)'km\^X. m^^^ 5 ©XS 1 0 - 1 ^ H^JfeR/S^fr 5 ^ i: i 
{b-a'i^ClH-z){^£;T®xm-CM3g-rs t t^x^ So 




(IH-W) (IH-Z) 



xas 1 

\^■^mm^2i^>\t^xr(OTM.xw^'r^ ^bt^x^ So 




(IH-y) (IH-aa) 



-36- 



wo 2004/029056 



PCT/JP2003/012158 



IMS 2 




(IH-ac) 

M3tfe2 7 
X^S 3 

^3t&2 0(DXm4 5-C#b^5{li'^t)(IH-u)%^^i4^^'t'^ 0.01~1 
L< {±0.01 10%/^'7i^!J7A(0)/^^l^*^O#^T^ tK^^S 

^T. otJ^ioot^oFfgoiaKx * u < i± 4o'c~80'c©FrB<D?ag-e lo ^na~5 

y^m^t^t LT{±^ -pajxirf THF> l,4-v?;e-=3r-9->'. DMF. DMA> DMSOs 
^^^■^V, h/V:3r:x, ^-yuiy, i;p^uu;i^y^ ^^nn/fc/WA, E:^'fb^^. 

XU5 4 

«&2 70Xm5 3T*#bn5'fb'a'i^ClH-ab)i'fb#t>(XXD*fc(±<b-^i^ 



-37- 



wo 2004/029056 



PCT/JP2003/012158 




xms 5 

6 

^k^feaQ-z)^^?gtt«'i'> 1-5 mm(Dmm^^r. i~5 ^sofb^!^ 

(XXIV) i ii^ 0°C--200V(Dr^(D^X 10 :^rHl~48 ^W^^S: $-^?) :LtKX^. 

-38- 



wo 2004/029056 



PCT/JP2003/012158 



^i-y^ i^^ h^->^^y. DMFs DMA^ ^y-^^x ^^yui^, T 

uTft. m^it h V =^f-ji^T ^ yyn \^)v=^^)vt 

Xg5 7 
TM5 8 

X@5 9 

Mjt?£ 3 1 




xae 0 
xae 1 

'^b-a'#JaQ-ac)^fflv^T> i^itife i <oim 2-1 *^«xm 2 - 2 mmtiKji^^ 

-39- 



wo 2004/029056 



PCT/JP2003/012158 




(IH-ah) 



'fb'a-ife&(iH-ag)«£iT<^xm-eiiiii-5 ;i i 5, 

X@ 6 2 

xme 3 



-40- 



wo 2004/029056 
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xae 4 
XU6 5 

0t L < «:^iar% 1-48 ^Ph!. if * U < 3-5 mmimir:^ it 

^Stt^^K^ b-C{^. Mx.(fv^3:^/W3i— r^K THF. l,4-i;';a-=¥f- V, DMF. . 
DMA. DMSO. ^y-^iy. h/V3^>'. ^i/W. i:^^tiu/ ^uni^jV 



-41- 



wo 2004/029056 



PCT/JP2003/fll2158 



Xg6 6 

it^m(iQ-a&^m\'^x^ n^m 1 (^xg 2-1 ^fc{ixm2 - 2 i: 

Miife3 5 




(IQ-ae) (IH-aJ) 

Xg6 8 

Mitfea 4 0Xa6 5-e#bt^.^{b'a'feaQ-ae)^ffiV^T.S[Jt&l<DXg2- 
-fb-a-i^ClH-alOfifiiTWXgT-ifit-f 5 r i ;&5-et 5o {b-^#»(IH-aj)f4 



■42- 



wo 2004/029056 



PCT/JP2003/012158 




XS71 

X@6 9 

it^mdDt 1-10 ^4. 0^ L< {4 1.5 ^*<D{b^i^(xxvn)ir^v^T. mm 

JM7 0 

i\:^m(K6)t i~io ^1:. L< {4 2 afi(D^b•^#^CxxvIID^^v^T. S^it 

xm? 1 

^t-^m(^-ai0^m^X,mm^ 1 <0X@ 2-1 * «:xa 2 - 2 t H^^^^^jS: 
=grff 5r^(c<J;^9. 'fb-a't)ClH-ak)^#5rt;65t?t5o ^*3. R32 ^^/I'ST' 

MjtjfeS 7 



-43- 




wo 2004/029056 
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NH2 

xm7 2 

©^J:t^^v'^-Kp«^5'>'^ v'TyV^^^^ 0*t<(i5~lO 

DMA. DMSO. ^y^y. h/i'^y. ^-yu>m^hif^ii. m^tt^^A"? 

Xa7 3 

^tT5::i:{^i'9> it^m(m-aS)^n^^tf)^X'^^o 
MjfefeS 8 

'fb#i^(IH-ain){iJ^;^T<^xm-ei^5t-t-§ ^ t i>^X^ 



-44- 



wo 2004/029056 
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OCH3 





pCHs 



HN' \_r°^»' 

^^v'Vr- ^ I I'Vr- 

(IQ-0) (IQ-aj) 



NH2 

^-^^^N (iH-am) 



IS75 I I2 

Xg? 4 

1 1< {12.5 Sfi©3iN!>^|t:5^jT-0°C~10p'Cc^FB!<^aS-e^SU ^ btc. Its 
DMA> DMSOx ^l^-^y^ h/^^y^ ^'i/V'y^ x^^ntij^^-y^ J;nu'^jv 

xm? 5 

<b'a-^aQ-aj)srfflv>-c. MT^m 1 (ox@2 - 1 ^fc«xm2 - 2 i 



-45- 



wo 2004/029056 
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JM7 6 

mmms4(DTMe 4X'#b^s^b^2^cx5)^^fi&tt^i^*x 1-3 sa. mt. 
:f n ^itm tLxn. m^tf^ms ij-zfu^^n<m^ ^ h\ n ^-2,2- 

L-C ft. mxHti^^^Ji^^-'r^i-^ THF. 1,4- v^^=^f - DMF. 
DMA. DMSOs ^^--^^x h/v^^. ^-yu:^, -J'^un^^y^ 
A, l,2-i/^nu:r.^:y, ;^^y-/K o^^y-zK :/^^^V-/K 

TMl 7 

'^b'^tIC[Q-i:)*ffiv^T. SSitlfe 1 (DIM 2-2 1 l^^lJ&M^^fr 5 i l-i 19 s 
'fb#Jfe(IH-aii)<£r#5 ^ i.^JS-et So 
^jtfe4 0 



-46- 



wo 2004/029056 



PCT/JP2003/012158 



Br 




(IH-an) 



(IH-ao) 



xa7 9 

DMA. DMSO. ^^^if^-. b/l^a^i/. ^iXVy, v^i^^anp^^^, ;Jrnn/Js/U 



X@8 0 

< 11 140t:T% 1~48 ^ L< 3~5 ^PrO^S^-^fc^^ ^^^glt^^^". 




(IQ-ae) 



(IQ-al) 




(IH-ap) 



■47- 



wo 2004/029056 



PCT/JP2003/0121S8 



DMA^ DMSO> ^y-^y^ h^i'^y^ ^wy^ x^^uu:^^y^ ^nu-^jv 
A, mWcMM. T^tJ^y-zK JiiJ^y-zK yn/>V-/K 

XS8 1 

^'Mmm^. mx.\t. ttW^ ff'^B^B^ ^g-SiJ^o-x'h 

:hh yT/Wb^-^#ffi$tL5. -esijxi^. ^^ny KVv^:/. T/Vrt KVv?^^. 

r t 5eS!^tJ' J3 y KWi^Vf*5:iSi[x h 7^ i/- ViJ'-X (Tetrahedron 
Letters) > 37 #^ 40^. 7193 H (1996 ¥) ^] ISlfe(0;fy&-CM5tL. -6^^-^ 

^ife(D33 J: 0^ (7)^a±rF0 ^ ti s mi* > tk ^ fc fi^flm^ (Dmmm^x^ 

Et {iai^/Hirs iPr it^ yzfn t^/vtrS-to 
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160 




161 




162 





Bruns [-tVsSra.^'— '^r — ^ =» (Molecular Pharmacology) ^ 

29 331zM (1986 ¥) ] i^m^O^&:^M:txn<^tCa 

yyVB^P^^. 50 niinol/L f U Kn^iy^^/^)T5 / ^ iJ' 

y-mmM {&rf. Tiis-aci tw^-t) mm^m (pht.t) ^j^y ^ui/7}^^v?•:^ 

-rif- (Kinematica ttM) ^ffiV^Xll^LfCo rai^^)S'L>5>giL (50,000xg, 

.u> mu(om'b^mt:n'^fco nhfitimmn:mm^. 5mg (sas) /mLf^m 

J: 5 J- 50mnioiyL Tris HCl ClOmmoiyL mt^^'^^^^^ -^^ 

rfy-yyy'T^i—^ 0.023-= 5. h/mg mM (Sigma l±M) Sr-^tf] »^ 

±IB<^)^^tfc3®M®^ ImL (J: h VT^ J>^xm^\^it CGS 21680 
{3H-2-[p-(2-;&7WJj?=a{^v/^f"/v)73^;^!i^/WT^ y]-5'-(N-J^^/w*/V3j?:^f-^ K) 
T7^/V^':40 ^3.— U— /mmol; ^^a-^-^i^^^VK- na.— UT (New 
England Nuclear) tfc®! [if • i^'-r^-^/^ • • 7 r — o • TV K • 
✓'^/W- "fe 7 i/:^';^ (The Journal of Pharmacology and 

Experimental Therapeutics) . 251 888 K (1989 ¥) ] } 50pL (M^M 

m 4.onmoia.) tsxxmm^t^m 5011L ^M:^fzo m^m^ 25'c-e 120 ^r^^i^ 

ELfc^. ;^f^;^»i^i^ (GF/C ; Whatman ^iM) ±-e#«?l»U. 

1^7X7^ tfc 5pL <Z) 50 mmol/L Tris HCl BW^X 3 Ih1» LfCo 7 
^/WTy^TJ^^t^#U (EX-H ; fP3t^^X^i±l^) ^M^^ 

;^M«ga:^»V>^^U-iX3>-;j7 (Packard ttti) T'SO^Lfc„ 

■ nmt^^(D AzA^mi^^-^ (3H-CGS 21680 ^^-g-) J-M-r§PflW«^^l±lfi 

|ia*^(%) = {1 - (X-Y) / (Z-Y) } X 100 
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m ^-^S (Z) f^gtlb-g-ife^^ST-C© 3H-CGS 21680 ^^mm 
mvh^o ^^^M^'^^M (Y) tn. lOOiunol/L iy^J^n-J^V^/VTy^y v-:/ 
(CPA : Sigma ^±M) #ftTl?<^ 3H-CGS 21680 '^-^MMmmx^h^. ^#J# 

^tT-ecTjis-a-i: (X) ^m^^<Dm.mt^<^mErx'<Dm-cGs 21680 ^ 
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mm%m\^^m't^^B m^ity<-^:yyym. ^Aim^&trist^m^m. 

P(mm2 CGS 21680 ^ VT'iX- (MjS) 

It#-efe5c CGS 21680 (Tx y ^yy AzA^mi^i^mm) ^m^P^\c1^^ir:5 t . 

TtJ A2A ^^^^i^ U-CEg||llfefi|^<^ cf^Mi^it^W^ (medium sized spiny 
neuron) (Ciott'5=^ri'^^ (GABA) »(^mi^W^^y-^^ ^^MimU-^f\^^ l^y' 
i'— • • (Journal of Neuroscience) x 16 605 

M (1996 ^) ] 0 ^(D^Lht^h. Tt J hiip,^MM'^^miM^'^t--h^ 
ir^^tp'^f^ GABA«i4#^<^l±i;'3«ii6^«lgU.^©|g^^ CGS 21680 

5ji^OSi4ddY^-7tj7;^ (flcS 22-25 0:*: SLC) Srl^lOTOV^T^ 
StSrtTofCo CGS 21680 (RBI ^fcM) tr^S^:^^ kXWmk^) 
10pg/20pL ;lr-r ><iJiJ^F^ iJ:?^ L^o f^l^^k-a'tJti 0.3% U w (20) 
y/Vlf^:/^y;^-Vai-h (et^, Tween80 irB&l-) -^^ll@;4c (:kJ^®[mtt 
IS) "eSi^LrffiV>fc„ CGS 21680 ■kimMz.'&J^'fh 30 ^Sulc:, t^^-fb-a- 
fe^-^ffW^tf^fim-fb-a-tl^-^tT^eVv^^^ (0.3%Tween80 -^W^StK : 
M) ^^n^*ngPS-^bfc (-7t^>!>ft:SlOgfcfc«9 O.lmL) „ ^{b-a-W 
-^I^Ph^^J- 1 EE-f oift $ 4.5cm. *§ l.Ocm (^Mi-35;TfcTi^ ]) 

{C^m\t.±X 10mg/kg|lPjS#UfCo 



^10* i3 ^ 3T(^^J^S^ 



;^3r 




0 




1 




2 




3 




4 


(2)lute?^-&t-{ittfc* ^ ^©i?^^ 5#£i^± 10S>7|?-a{% 
*>. mffil4i$mFBl^SlOS>£A±. 


5 


fuK. =^K*lc-&{j:!gttfc**^:©i?^©}*Ml^radUO# 
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1 1^1^^ 
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a ^<-^yyym'^T^\- ll-^ ^;u-4-73i=/W-l,2,3,6-7^ b 7 1 Kn tf 
Vi^:^ (MPTP) ^ffa^i^-^— ^-fey J;:*3tt5f^ffi 

7t Kntf y v^i^ {mt. MPTP M-t) ^wmthtm^mf^im.'K-u^w-'^ 
y^%<omk ' mmm^ >9 . *s» • ^mmm^Tf^-To :l(d mptp m 

-^i/a Tl^'f^ — ' if-fniy;?^ • ■ 0^7. • (Proceedings of the 
National Academy of Science USA) . 80 45461: (1983 ] o ^"^^^^ 

^Tfi-f :l t i)^^ h fix V^^[=:x— Df-^J^:/;^-!/^ — (Neuroscience Letter) > 
57 371: (1985 ¥) ] o 
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mm^xm^^nti:^tco mptp (rbi ^) trmi^m^m-k^:^ {:kmmm^ 

ffl V mmt^^ n 0.3% TweenSO. 10% > a ^(^tK^MT'^ W LT^ 
bT*5V^fc„ /N~^^y:/3!E^{* 30 ^fe 8 f^ms 1 ;^ip]tiSl^^:a^^M^Lil 



12m /^-=3r y ^ilE)l^^J»fS5i 
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•4 
























mo 












E^ 












E^ 










ES 














E^ 














E^ 


mp 










0-17;^ 













(sign-wiicoxon test) ] „ ^mmWiM^o^^xh^mt-km^^mt^wst^ 

it^^7 1^ 7 6x 8 5{4=i^V-r— ^-fe-jy h MPTP ^g/"?— ^^^y i^^^ 

H (CRF-1 ;:ty^i^i5'/^i^«X|l. M^) fcJ:U«7K (tKjItK) fiSSi^m^ 
l^sfi^^L/Co m^it^mol^^K^LXn. 0.3% TweenSO ^l^icraLT. 

i^i^pi^^ 1 mmwiKBa^-^ Lfc. mt^i^Mmm. 0.3% Tweenso mmo^^ 
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vjTw-^^^g^V ■ X • 7r/W3y-i'-^:5^ . 31 • X • -^7 1'^ (Arch. Int. 
Pharmacodyn.) ^ 229 327-336 M (1977 ] l-^PCTfrofCc i" JteJ:?^)^ 
mmT^V^^M(Dn^M:^W (E^lOcm, 25cm) t^. 7k?fi 23±1'C(^7K^ 
9cm (J:5goT-7^;=^^ 6 ^^remii^^fcp TKtf 4'c^A7KE^c^-^!J^^(*s tK 
^f^='b2^^^<J:9 <b^#'lEl5;55 i~2 ^j-FBrnii-t-Sir^^SfitJi^^J-^^'^-t-So 

:^iti^PBioM^« 2 :$>FBii$cfi LT. ^^^(D 4:$>rB^ (240 #) K^n^mmnW} 

steel-test &^ffiV>TfTo 
-fb-^ifer 1. 83, 89*5it/94j::r± lOmg/kg j^PS-^"^, ^SIjB#rB^<Z5W 

^^m5 ^^^m aearned helplessness ; LH) ^x/^T'CDf^ffi 

mmmmtLxn. sd ^m^^yy h mm. 220-320?. 7 m^.n^^^-^^ 

^IHIO-IS EE-C'MtfCo ^?a22-24°C, 
50-60 %<Dtb4^^-e^WL. I? (CRF-1 ; ^ry^^/iS'/V^ex^. K^) *5 
J;t;'7K(7Kjt7K)f*ift«®$-ii:fco7^^SbM^i^'ft:-^i^{t.^^ll2 B g FRKFRl 

^^^^girU-Cfl. i/-^ h/v#y^;^gg (TK-401S ; UNICOM =f 

^mx. ^ti^in(DUM\^ 1 m-foy y b IrAtifCo 2 oO^^^fKO^m (22 
x20x26cm)f*.;^x>-V^>!>^-/^M<^^^y Ky?)^^)^i «9 ®^v^ a (1.3 
mA, ;^i5^7:^>^VvfiM) ^:ft^^T*t5J;5^^^ioTV^So V;vifsy^ 

Wi (10-90 #) tvyyj>^tii:^y ■ :ty. iry-:i-y (10-90 K^^2hM 
tmM'^'^W^i^^'y B y ^ (inescapable shock ; lES) ^^ttTV^S^rB1^C^i 

B2Bg. Maier 6><^;^?fe [v?^-^/U • ;r-7' • a V/-«7X^ • T:/ K • 7 
^ v?;^n v?:^?/^ • i?-^ = n (J. Comp. Physiol. Psychol.) , 85 581-592 
H (1973 ¥) ] *5 J: tJ« Geoffrey i: Christensen (O^^^ [ K7 -.y ^ • x^o >;y t° 
y^ ' V -t-f- (Drug Dev. Res.) ^ 29 48-55 M (1993 ¥) ] Sr^^^M 
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i^t^y)\L2cm K/U^^ftr 2 o<DUMKLfZo i/^ h/VTj?^/ 

^:^mf^t UTttFRl (:/1f-;55ii|t)^ie)T 5 

^ iiEi<DfitfTi:i-5o ^<D^fTftio#mi-^*5o :L(Dun^ 15 mmvm-t) 

tmJ'^MM LX FR2 (7 b 0.6mA (Z^H^v' a >y iJ^ 10 m^^^ -^fl^c 
m^v' 3 :^ A^tm 0. 5 #FB1(^PB1I1^*5V^T. 7 5^ h 0.6mA (D^^i/ a yi^ 

iHlji^ (Escape response %) = (lEl)^5b^fT^/15) x 100 

iJj^ (mfm^Wi^Ontetixial response %)) fi. »#3ll!l»E(Psychomotor 
stimulant)f^lS©J|:eii: t^t. 

|S:fTFBm»* dntertrial response %) = (i^^^Stlic/15) x 100 

jE^fiilf i lES ^^Mmm(D^^ Student-t XfShM L> lES i: ^ 

^^l:^#>iS-%-P<^lHlji^*5 J:rmfTr«1^tb^<^ll^ steel mK^^) ^Mim^^ 

< i-i^n&.^oui^t-miim^u mm^<Dn.m^m^ii^^x^<^btix^i^ 
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tfc. ^tihwrnam^^^^x-h^ manxm^^Ltcmmn. mmm. mum. 

^ 1 H ^ 9 > 1~50 mg/kg 3~4 |H](l:9-JtTS-^f 5<^^S0* LV\ 

b/5^tJi:6Sfe^ :Ltihwt-^m\z.mvxtm^om>^(o^m^^^MWi't^o 
&rFKmMmisxxj^mnm^^-to m nmr m^f"-^ ^^:^3v^T#s^^:^1- 

It brs i {t«iJ[S©->:^^ V y b SrS*i"5c 
^SfeM 1 

5-T5y-2-(2-7y/l/)-7-:7a.r^Ml,2,4]MJT>^n[l,5-c]t°y 5 v':/ (it-^mi) 
7-^ n D-5-(3,4-i^^ bdf^i/^iXv^y^T ^ /)-2-(2-7 ^ /V)[l,2,4] h y Ti/o 
[l,5-c]t°y ^v?^' Wb-a-tlG, 500 mg, 1.17 mmol) 5r THF (5mL) (C^j5?U 
yaLZ^/U:^^m^ (213 mg, 1.75 mmol) ^ }f:^VVy:^^/l^^^y^y^-^V^:^^ 
J>>-^^n]) K (25 mg, 0.035 mmol) *J J;t>*2 mol/Li^^•:^ MJ !j7i>.7K^^ (2.5 
mL) ^Mtl. 9^M3SJfcL:fc, RI^:^?Sr^i&*-C}^Ls tJ'nn 

^3if^/K0m^^iE) T'»®IU^ 5-(3,4-i^^ ^^v'^^v'>"^T^/)-2-(2-7y 
/l^)-7-7 jt=Ml,2,4l MJ T >^ P [1,5-c] If y ^ i;^^' (424 mg, 0.99 mmol) ^ fife 

#fctvfc 5-(3,4-i:^^ h^ix-<:yv^/^T 5 y)-2-(2-7 y ;vyi-y ^=^;v[i,2A\ f 
yTi/a[i,5-c]t°y ^v^>^>y 7/U;rp@^^ (S.OmD Jei^j^fL. 
(541 iiL, 4.95 mmol) j3 j:TJ« h y yjVirn ^ y:^;l^:^l^m (230 jiL, 1.98 

mmol) <^Ap^^ m^x4mmmwLtco Rftm^imoyL7^miti-hv^j>^7i<. 

•a-tll (168 mg, 0.606 mmol) SrfifeS^^^i: bTM61%T*#fCu -fb 

iH NMR (8 ppm, DMSO-cU): 8.15 (d, J=7.9 Hz, 2H), 8.04 to, 2H), 7.95 (d, 
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J=2.0 Hz, IH), 7.55 (s, IH), 7.4-7.6 (m, 3H), 7.22 (d, J=3.3 Hz, IH), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, IH). 
Mass (m/z): 277 CM+). 

m CKBr, cmO: 1652, 1646, 1618, 1600, 1552, 1508, 1419. 
M : 218.5 - 219.0^ 

5-r 5 y -7-(2-/Jn/1- 5 X. r::7V)-2-(2-7 /V')[l,2,4] h y T >^ n [l,5-cl f U 5 

■fb-^i^G (5.00 g, 13.0 mmol) ^ THF (lOOmL) i^^ft?U 2-4^/V5;/v:7::c 
(2.50 g, 16.7 mmol) ^ tf^ :7 3i::^/V*:^ v'l^i^v'iJ' 
p U K (680 mg, 0.970 mmol) i3^U2 mol/L ^^"^ f ]} I^AtK^J^ (25 mL) 

f-zK^^^i-a-^^) -Ci^Mtx 5-(3,4-v';« ^'3f^x-<>'^;?>'^r^/)-7-(2-:^/^5>'^:7 
a^:^/V)-2'(2-y y /V)[l,2,4] h y r yn[l,5-c]lf y 5 i^i^ (4.95 g, 10.8 mmol) ^ 
T ^ LTUX^ 84%'e#fc„ 
#bnfc 5-(3,4-v^p< h^v'-<>'v^yl'T5/)-7-(2-7}>/W5/v:7ai::^;^)-2-(2-7y 
/U')[l,2,4] h y Tyn[l,5-c]t°y ^i^^-Sr h y :7/V;i-D@^^ (32 mL) K^ML. 
h y p{ ^ (2.4 mL, 26.8 mmol) ^M.X' 12 BtPs^ffi 

#bfc, Kf&^^^TR/'^Lfci^ D n;!jx/^A-C*f? t. 1 mol/L TR^ib"^ hV^J^:^ 

T'M tfcoM^iJ^ n n Tjx/VAT' ^ y l^-i/ 3 ^ Lxlb^i^ 2 (1.74 g, 5.70 
mmol) ^^-^mi^tLXntCo $bt-> «^^JETt?Sli^U ^^trixyj^? 

(^ttl^S£: tJ'C'njfj/VAi 2mol/LT>'^=T-^^/ 
-/KZ^^i-a-^E) T-lW^Lx 'fb'a'i^2 (334 mg, 1.10 mmoD ^^l!X^63%T'^ 

iH NMR (6ppm, DMSO-de): 10.20 (brs, IH), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 
IH), 7.60-7.90 (m, 4H), 7.31 Cs, IH), 7.24 (d. J=3.3 Hz. IH), 6.74 (dd, J=3.3 Hz, 
1.7Hz, IH). 

Mass (m/z): 305 (M+), 207. 

m (JSBt, cm 1): 1683, 1678, 1659, 1632, 1616, 1541, 760. 
Ttm^^ : C16H11N5O2 • 0.1 H2O i: LT 

Hiljt : C 62.47%, H 3.68%, N 22.53% 

H-^ffi : C 62.57%, H 3.67%, N 22.80% 
MM. : 224.0 - 224.5t: 

5-T 5 y -7-[2-(3,4-i^p« h^^y^:y''J/^T 5 / ^ ^/u)y zx^^M-2-(2-y y 

/V)[l,2,4]fyTi/a[l,5-c]tfy 5 (^b^«^3) 
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it^^ 2 (250 mg, 0.82 mmol) THF (8 mL) ^7 hi) fVT 5 

V (164 mg, 0.98 mmol) ^j&T* 2 ^^^^LfCo KfS^^^I^: b D T-fe: f 

'Srv^TK^fb*: - h y A (521 mg, 2.46 mmol) ^Ut^. "^WcQ 5 NfPbI^^ 
tfco U.%WL\^^Miry y K AGlX-8 Vv?:/ y KI±M. 2.0 g) &iP^. 

*5j;t5T/Vxt Kl/v'^' (^>i5^V-T/^FlJ -/f-^fcM, 500 mg) ?r;!JP;t. MT' 
Wm,W Lfc^.M LfCo«?rJgJETT'li^ L.^S^T-fe h = h y /K3 mL) 
v^^ y T'D tW^-T^/W- (10 mL) c^^-a^^J: D S^fa 3 (80 mg, 

0.18 mmol) ^ Sfe^^ i LTllX^ 21%TWCo 

iH NMR (6 ppm, CDCI3): 7.64 (d, J=2.0 Hz, IH), 7.3-7.5 (m, 4H), 7.25 (d, 

J=3.3 Hz, IH), 7.20 (s, IH), 6.88 (d, J=1.6 Hz, IH), 6.77 (dd, J=7.9 Hz, 1.6 Hz, 

IH), 6.72 (d, J=7.9 Hz, IH), 6.60 (dd. J=3.3 Hz, 2.0 Hz, IH), 3.86 (s, 2H), 3.84 

(s, 3H), 3.82 (s, 3H), 3.73 (s, 2H). 

nt (KBr, cm-i): 1660, 1610, 1512, 1417, 1240, 759. 

TC^^ffi^ : C25H24N6O3 t LT 

: C 65.50%, H 5.47%, N 18.41% 
H-^^i: : C 65.78%, H 5.30%, N 18.41% 
mM. : 168.0 - 168.7*^ 

5-T 5 /-2-(2-7 y ;V)-l-{2-[2-{2'\f])^y;v)^^;VT % / ^/V]:7a:=M[l,2,4] 

h y T n [1,5-ci t° y 5 ({ti-a-i^ 4 ) 
mmm 3 i: i^^^'i^^^fe^^^v^. -<7 f y /wr ^ n-7< 5^>'v-2-(2-fc' y v^/v) 

/i- (ImL) i:i;f-ry7'nf/V3i'-7^/v (4mL) OM'g'^^ J; ?) U -fb-a- 

2^4 (50mg,0.12imnol) ^fife^^t UrJlX^ 15%-r-#fCc 

iH NMR (5 ppm, DMSO-dc): 8.42 (dd, J=5.0 Hz, 1.6 Hz, IH), 8.18 (brs, 2H), 

7.96 (d, J=1.6 Hz, IH), 7.4-7.7 (m, 5H), 7.10-7.30 (m, 4H). 6.74 (dd, J=3.3 Hz, 

1.6 Hz, IH), 4.00 (s, 2H), 3.00-3.10 (m, 4H). 

Mass Wz): 289. 

IR CKBr, cm-i): 1663, 1606, 1558, 1417, 1326, 773. 
Tum^m : C23H2iN70-l.l H2O t LT 

MMt : C 64.09%, H 5.28%, N 22.50% 

H-^^tt : C 64.05%, H 5.42%, N 22.73% 
Slj^ : 179.2 - 180.0°C 
IIWJ5 

5-T ^ y ■i'[2M-=^^f^^^y^^y-i-^ f^/v)7 x. ^M'2-(2-y y /V')[i,2,4] 
h y T y n [1,5-c] \^D^i^y-2 mmM at'^^ 5 ) 

it^m2 (250 mg, 0.82 nmiol) SrTHF (8 mL) i^MU l-i^/H^^7 
i^y (112 mg, 0.98 mmol) iSXXJ^mm (200pL) ^iaT' 1 t^Fsm^ U 
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fCo BLJ^M\^ h])r±h ^i^^mt^^^i- h y l?^ (521 mg, 2.46 mmol) ^ 

yyniM. 2.0 g) ^^vi^mwvitm. mmLtc. mm^^&Tx- 

®^g^^5'^^7J^/^3.^^:^^Ufc^^^ h^i-i^y (850 mg) *5j;tJ« 

;j?y if^/vif y i;?:/vv^;/ {i/^-^-r;\^Y3 y^%M. 850 mg) ^Sqx> ^fi 

Og^^ai^/U-^|^^>!jnx.fc„ # b tLfcilfls:!::!^^ / (10 mL) ^ iJ' / -/^ 
(10 mL) O^l-^^^ft J: ^ f|j^B% U -fk-a^^S (217 mg, 0.45 mmol) tr^fe^ 

m NMR (8 ppm, DMSO-de): 8.34 (brs, 2H), 7.97 (d, J=2.0 Hz, IH), 7.83 (m, 
IH), 7.50-7.70 (m, 3H), 7.24 (d, J=3.6 Hz, IH), 7.18 (s, IH), 6.75 (dd, J=3.6 Hz, 
2.0 Hz, IH), 4.53 (brs, 2H), 3.00-3.80 (m, 8H), 3.21 (m, 2H), 1.27 (t, J=7.0 Hz, 
3H). 

Mass (m/z): 403 (M+), 289. 

m OKBr, cm-i): 1651, 1639, 1632, 1612, 1558, 1512. 
jm'j^^ : C22H25N7O-2.0 HCl • 0.2 H2O t LT 
: C 55.13%, H 5.94%, N 20.18% 
ffSfffi : C 55.05%, H 5.75%, N 20.42% 
mM. : 253.0 - 253.4'C 

5- T ^ y -7-[2-(3,5- y h y i^/i' T % J :^'f-)^')y /W]-2-(2- V P 

/V')[i,2,4l h y T o [1,5-c] tr y 5 v'^' • 1 KW^-^m e ) 

x.> ^TT'?»iiLfcm> ?«^THF (3mL) 1 1?^ y^n If/V^z-T^/U (10 
mL) OJii^^iK i •? ffi^B^ -fb^*^ 6 (152 mg, 0.30 mmol) ^ efe^fs t b 
Tll5l^36%-C#fCo 

»H NMR (6 ppm, DMSO-ds): 9.58 (m, 2H), 8.41 (brs, 2H), 7.97 (d, J=1.7 Hz, 
IH), 7.50-7.70 (m, 4H), 7.24 (d, J=3.3 Hz, IH), 7.18 (s, IH), 6.75 (d, J=2.2 Hz, 
2H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 6.45 (t, J=2.2 Hz, IH). 4.22 (brs, 2H), 
4.09 (brs, 2H), 3.72 (s, 6H). 
Mass (m/z): 456 (M+), 288. 

IR (KBr, cm-i): 1660, 1639, 1622, 1583, 1458, 1419, 766. 

7C^:5^ff : C25H24N603- l.OHCl • 0.1 [(.CH^^CH] 2O • 0.6 H2O <!: LT 

MMi$. : C 59.87%, H 5.30%, N 16.33% 

H-^ji : C 59.82%, H 5.41%, N 16.35% 
M : 213.5 - 214.3°C 

-7-{2-[2-(N- T-fe^/VT 5 y)=c^;\^T ^ / p< =^^M-2-(2'y V 
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/v)[i,2,4] m; n [1,5-c] f y 5 i^:/ • 1 mm^ at^^ ? ) 

JET-Cli^Lfc^. aiS«r-f y7'^3tVVT/V='-/^ (7mL) i!9Shi^H^U -ftS-a^ 

il^7 (187 mg, 0.41 mmol) S&^^h tTlR^ 50%T#;fe„ 

m NMR (5 ppm, DMSO-de): 9.24 (m, 2H), 8.30-8.40 (m, 3H), 7.97 (d, J=l. 6 

Hz, IH), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.25 (d, J=3.3 Hz, IH), 7.22 (s, 

IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz. IH), 4.25 (brs, 2H), 3.42 (m, 2H), 3.10 (m, 

2H), 1.85 (s, 3H). 

Mass (m/z): 391 (M+), 289. 

IR (KBr, cm-i): 1637, 1597, 1508, 1417. 

TuM^^ : C2oH2iN702- l.OHCl • 0.3 (CH3)2CHOH • 0.7 H2O t LT 
Hajffi : C 54.61%, H 5.45%, N 21.37% 
tf-^IS : C 54.75%. H 5.67%. N 2 1.38% 
: 230.8 - 231.3*0 

5-7 5/ -2-(2-7 y /^)-7-{2-[3-(2-i-^ y fa y iPl^-l-^M^^ tVl^T 5: / ^ 5^ 

ai=7v}[i,2,4] h y T [1,5-c] t°y 5 v?^/ • 1 mmm. at^^s) 

^M^. i^ffTtr^^Lfcm^ aS^^^y-zi- (5mL) iDS^fsL. ^fb-a-^^ 

8 (174 mg, 0.34 mmol) Sr^fe^s^^; bXW41%T-#fCo 

iH NMR (5 ppm, DMSO-de): 9.21 (m, 2H), 8.40 (brs, 2H), 7.97 (d, J=1.6 Hz, 

IH), 7.70-7.80 (m, 2H), 7.50-7.60 (m, 2H), 7.24 (d, J=3.3 Hz, IH), 7. 22 (s, IH), 

6.74 (dd. J=3.3 Hz, 1.6 Hz, IH), 4.23 (brs. 2H), 3.34 (t. J=7.2 Hz, 2H), 3.24 (t, 

J=6.4 Hz, 2H), 3.02 (m, 2H), 2.20 (t, J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 

Mass (m/z): 431 (M+), 289. 

m CKBr, cmO: 1684, 1670, 1662. 1655. 1647. 

Ttm^^ : C23H25N702- LOHQ • 0.4 CzHsOH • 1.4 H2O t LX 

Hi'Jffi : C 55.77%, H 5.88%, N 19.09% 

fYWW : C 55.88%, H 6.15%, N 19.16% 
BM. : 153.5 - 154.21C 

(±)-5-T 5 y -2-(2-:7 y /k)-7-{2-[(2-p< h ^iy-l-^ ^7Vai^/^)T 5 y 7« ^My:^ 

=M[i,2,4] b y T y D [1,5-c] t° y 5 v':/ • 1 mm^ ut^^^ 9 ) 

3 1 mm^£:^^^m\ ^ y 5 :/^(±)-2-t 5 / ;^ h ^v-T'n 

^^EET-Ciiili bfcm> M^-f y T'p -/v (7 mL) <fc t) Si^fa 

{b^i^9 (66 mg, 0.15 mmol) SrSfei^^i l-tW 18%-e#feo 
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m NMR (5 ppm, DMSO-de): 9.43 (m, IH), 9.01 (brs, IH), 8.19 (brs, 2H), 7.98 
(d, J=1.6 Hz, IH), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.26 (s, IH). 7.24 (d, 
J=3.3 Hz. IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.24 (brs, 2H), 3.80 (m, IH), 
3.50-3.60 (m, 2H), 3.27 (s, 3H), 1.30 (d, J=5.2 Hz, 3H). 
Mass (m/z): 289. 

m(KBr,cmO: 1668, 1654, 1641, 1616, 1558, 1508. 
TD^^Iff : C2oH22N602- l.OHCl • 1.6 H2O t bT 

mmW. : C 54.03%, H 5.72%, N 19.00% 

H-^ffi : C 54. 14%, H 5.95%, N 18.94% 
i!;^ : 178.9 - 179.7*^ 

mm^i 1 0 

5-T ? y •7-(4-*/V 5 /V7 a =^/U)-2-(2-7 P /V)[l,2,4] MJ T i/ n [l,5-c] f y ^ 
>- Wb-a-tJl 0) 

/l^>J^!>^{Cf^XLTR|i&^m\ 5-(3,4-:?7« h=3fiX-<>'>^/VT5/)-7-(4->J^/V5>'V 
7 3: :^7U)-2-(2- 7 y /V)[l,2,4] h y T ^ n [l,5-c] 1^ y ^ V (4.27 g, 9.34 mmol) 

^ e#.T^/V>' T^^t LXU^ 75%T'#fCo 

5-(3,4-v^;^ h^-y^>i^^l^T ^ /)-7<4-7is/V^ /uy z^^juy2<2-y V 
7U)[l,2,4]hyTya[l,5-c]t°y 5:v^^^i^^^^/V (200 mL) tC^«?U DDQ 
(4.24 g, 18.7 mmol) ^AP;tx 2 ^rnlilsS Lfc„ KIS^^^tKJ^ Lfci5' n n ^jUJ^ 

x«L-c. 1 moiyL7Ki!^i:-:^h y •>A7K^^-e5fe^^bfcm. wms^^TKm^ 

y^zrW-i/a^-U -fb-a-^JlO (2.59 g, 8.48 mmol) ^^^mi^tLX^m 
91%-C#fc, $ b lO^^d^y -/w J: D Si^^ fifeiit^ U-C#:fco 
iH NMR (8 ppm, DMSO-de): 10.09 (s, IH), 8.36 (d, J=8.3 Hz, 2H), 8.13 flbrs, 
2H), 8.04 (d, J=8.3 Hz, 2H), 7.96 (d, J=1.6 Hz. IH), 7,72 (s, IH), 7. 23 (d, 
J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz. 1.6 Hz. IH). 
Mass (m/z): 305 (M+). 

m (KBr, cm-i): 1655, 1614, 1604, 1575, 1427. 1209. 
TD^^^ff : C16H11N5O2 • 0.6 H2O t LX 
: C 60.79%, H 3.62%, N 22.04% 
ti-^lt : C 60.79%, H 3.89%. N 22.15% 
BM. : 273.5 ■ 274.0"C 

mMm 1 1 

5-r 5 y ■2<2-y y ;v)-7-{4-[2-(2- e y i^/v)3i^7wr ^ y y 5"/v]7ai=M[i,2,4i 
b y 7 y D [1,5-c] t° y ^ v'^ (-fb-^^^ 1 1 ) 

#fetlfcS^ifel^r-fe b ^ h y /K3 mL) i^-T y bf/vo:— r/V (lo mL) 

©il^^EJ: "9 #)^^B -ftl-a-^ 1 1 (90 mg, 0.22 mmol) e^^fa i UT1|X 
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m NMR (6 ppm, DMSO-de): 8.48 (dd, J=5.4 Hz, 1.0 Hz, IH), 8.18 (d, J=8. 5 
Hz, 2H), 8.00 (brs, 2H), 7.96 (d, J=1.6 Hz, IH), 7.65 (ddd, J=8.4 Hz, 8.2 Hz, 
1.0 Hz, IH), 7.57 (s, IH), 7.43 (d, J=8.5 Hz, 2H), 7.28 (d, J=8. 4 Hz, IH), 
7.10-7.20 (m, 2H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.79 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 (M+), 290. 

IR (KBr, cm-i): 1664, 1602, 1560, 1421, 1178, 765, 744. 
7bm^^ : C23H2iN70-1.5H20 t LX 
MMi$. : C 63.00%, H 5.15%, N 21.96% 
: C 63.00%, H 5.51%, N 22.36% 
ill;!^ : 159.8 - ie0.5'C 

mmmi 2 

5-r ^ / -7-[4-(4-^9^/Vt°^7 i^>':l->r/V^ i^/U)y^=.M-2-(2-'7 V >'V)[l,2,4] 

b V n [1,5-c] k° y $ v?^' • 2 mm^ (it-B-m 12) 

n^fhtcU^f^^^^^ / -/K20 mL) J; !3 H^fs LJt-^<^ 1 2 (133 mg, 0.30 
mmol) ^fife^B^ai: U-CiK'^37%-e#fCo 

iH NMR (5 ppm, DMSO-de): 11.68 dn, IH), 8.21 (d, J=8.0 Hz, 2H), 8.08 (brs, 

2H), 7.95 (d, J=1.6 Hz, IH), 7.76 (d, J=8.0 Hz, 2H), 7.62 (s, IH), 7.22 (d, J=3.3 

Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.37 (brs, 2H), 3.30-3.70 (m, 9H), 

3.16 (m, 2H), 1.25 (t, J=7.3 Hz, 3H). 

Mass (m/z): 403 (M."), 289. 

m (KBr, cm-i): 2360, 1655, 1614, 1597, 1558. 

Tum^^ : C2!Jl25N7O-2.0 HCl t LX 

HSflffi : C 55.43%, H 5.76%, N 20.53% 

ff^^tt : C 55.46%, H 5.71%, N 20.58% 
Sl!^ : 265.0t: (^) 

m^m 1 3 

5-75/ -7-[4-(3,4- ^ h ^ ^ i^/V T 5 / ^ f^/V') 7 3. = /W]-2-(2- 7 U 
/^)[1,2,4] h y T D [1,5-c] f y 5 v^^^ . 1 (iL^fe 1 3 ) 

m^^^/-/^ (10 mL) iipS^fsU -fk-g-felS (212 mg, 0.43 mmol) Ir 
J^^m^n t L-CKX^ 53%T'#fc„ 

iH NMR (6 ppm, DMSO-ds): 9.63 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.07 (brs. 

2H), 7.95 (d, J=1.7 Hz, IH), 7.67 (d, J=8.3Hz, 2H), 7.62 (s, IH), 7.24 (d. J=1.9 

Hz, IH), 7.21 (d, J=3.3 Hz,lH), 7.05 (dd, J=8.3 Hz, 1.9 Hz, IH), 6.99 (d, J=8.3 

Hz, 11^, 6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.18 (brs, 2H), 4.11 (brs, 2H), 3.78 (s, 
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3H), 3.77 (s, 3H). 
Mass (m/z): 456 CM+), 305. 
IR CKBr, cmO:i643. 1598, 1520, 1425, 1026. 
7D^^^ : C25H24N603- l.OHCl • 1.9 H2O • 0.6 C2H5OH t LX 
: C 56.44%, H 5.66%, N 15.15% 
tf^ffi : C 56.72%, H 5.89%, N 15.15% 
BM, : 256.2 • 256.8t: 

mmm 1 4 

5-T ^ y -2-(2-7 y /^)-7-{4-[3-(2-;e-^y t°n y v^^-l-^/.v)yD tVi-T ^ y ;^ ^ 

My :y^=^M[i,2,4] ^ y ry p[i,5-cit°y ^ v?^ • 1 1 4) 

8 t mW£:ljB^^^\ it-^^ 2 -ki^^m 1 0 tC'(-^;tTKl^:%ff oyto 

#bnfca^^^^^^ y -^^^ (5 mL) J: t) 1 4 (141 mg, 0.30 

mmol) Srafe5S^iUT«X¥37%-e#:fco 

iH NMR (6 ppm, DMSO-cU): 9.28 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 <brs, 
2H), 7.95 (d, J=2.0 Hz, IH), 7.67 (d, J=8.3 Hz, 2H), 7.62 (s, IH), 7. 21 (d, 
J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 2.0 Hz, IH), 4.20 (brs, 2H), 3.34 (t, J=7.2 
Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.88 (m, 2H), 2.23 (t, J=8.0 Hz, 2H), 1.80-2.00 
(m, 4H). 

Mass (m/z): 431 (M+), 305, 291. 

rR(KBr,cmi): 1672, 1666, 1633, 1606, 1599, 1512, 1423. 
5tm^^ : C23H25N702- l.OHCl • 0.9 H2O t bX 
: C 57.08%, H 5.73%, N 20.17% 
tt-@^ : C 57.06%, H 5.79%, N 20.25% 
ili^ : 269.2 - 269.8^: 

mm 1 5 

Ct)-5-T ^ y ■2-(2-y V /V')-7-{4-[(2-7« h ^v'-l-p* f"/l'J^^/V)T 5 7 P« 31 
=MIl,2,4l h y Ti/n[l,5-c]lf y ? ^^i^ • 1^^^ iit-^^ 1 5) 

^hf\^1tm&M^k^ >'^«^ tVl^T^V^-zV (3 mL) J: "9 S^^b b^ \t-^m 1 5 

(97 mg, 0.24 mmol) ^ S #,l§fB hl.XW 29%-e#fc„ 
m NMR (5 ppm, DMSO-de): 9.46 (m, IH), 9.27 (m, IH), 8.18 (d, J=7.9 Hz, 
2H), 8.09 (brs, 2H), 7.95 (d, J=1.7 Hz, IH), 7.72 (d, J=7.9 Hz, 2H), 7. 62 (s, 
IH), 7.22 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.7 Hz, iH), 4.23 (brs, 2H), 
3.50-3.60 (m, 2H), 3.35 (m, IH), 3.32 (s, 3H), 1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 CM+), 333, 290. 
IR (KBr, cmO: 1701, 1635, 1616, 1597, 1510. 
M : 225.7 - 226.0^: 

1 6 

7-{4-[2-(N-T-fe^/vT 5 j):x^^}vr ^ y ^ 3:^/^}-5-r ^ y -2-(2-7 y 
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/^)[l,2,4] hVTy^u [1,5-c] f y $ V • 1 (it^^ 16) 

mmm? tmm^j::^m^m\\ i\:^m2-^i\:^mi o\^i^x.xm^-kn^t:L„ 

nhfifzM^m^^^^ ^-)V (5mL) y'fn\f;VT;V^-)X^ (5 mL) (D 
i(i-^M<t ^ fi^^fa -fb-S-t? 1 6 (147 mg, 0.33 mmol) ^ S^i^bb i: LTUX 
40%T'#fc„ 

NMR (6 ppm, DMSO-de): 9.33 (m, 2H), 8.22 (t, J=5.3 Hz, IH), 8.19 (d, 
J=8.3 Hz, 2H), 8.06 (brs, 2H), 7.95 (d, J=1.6 Hz, IH), 7.68 (d, J=8.3 Hz, 2H), 
7.62 (s, IH), 7.22 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.23 (brs, 
2H), 3.39 (m, 2H), 2.99 (m, 2H), 1.85 (s, 3H). 
Mass dn/z): 391 (M*), 290. 

m (KBr, cmO: 1658, 1643, 1637, 1616, 1603, 1560, 1510, 1421. 
itMi^^ : C2oH2iN702- l.OHCl • 0.3 C2H5OH • 0.5 H2O t LX 

Mmi& : C 54.84%, H 5.64%, N 21.67% 

tl-gtf : C 54.89%, H 5.55%, N 21.75% 
MM. : 238.5 ■ 240.0*0 
1 7 

5- T 5 y -7-[4-(3,5- p« h ^ v-^ v^/V T 5: 7 ^7U) 17 ^ >'l^]-2-(2- 7 y 
/V)[l,2,4] r y n [1,5-c] t' y ^ i;' ^ • 1 (it^m 1 7 ) 

^te^tLfcfi^^t/^^iJ^ y -/l- (5 mL) j; "9 L. -fk-a-fe 1 7 (80 mg, 0.16 

mmol) ^ e felt^B LTJlR^ 20%T'#yCo 

m NMR (5 ppm, DMSO-de): 9.73 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=1.7 Hz, IH), 7.68 (d, J=8.3 Hz, 2H), 7.62 (s, IH), 7. 21 (d, 
J=3.0 Hz, IH), 6.78 (d, J=2.0 Hz, 2H), 6.73 (dd, J=3.0 Hz, 1.7 Hz, IH), 6.53 (t, 
J=2.0 Hz, IH), 4.19 (brs, 2H), 4.11 (brs, 2H), 3.77 (s, 6H). 
Mass (m/z): 456 (M+), 305. 

ni (KBr, cm O: 1647, 1601, 1558, 1510, 1473, 1458, 1421, 1209, 1155. 
7um^^ : C25H24N603- l.OHCl • 1.3 H2O tLX 
: C 58.13%, H 5.32%, N 15.98%. 
tf^it : C 58.15%, H 5.39%, N 16.27% 
iHi^ : 224.6 - 225.2''C 

mmm i s 

5-T ^ / -7-(3-*7l' ^ /k7 zz. zlM-2-(2- 7 y y^)[l,2,4] h y T y n [l,5-c] t° y ^ 
V (>fb-^tH 8) 

it^^ G (3.22 g, 8.35 mmol) h/l^^ii/ (51 mL) K-BMLs 2-(3- h y ':f^ 
/w;^^=/i^7a:=/W)-l,3-i^;t=¥y7>' (10.5 g, 24.0 mmol) *5j;t;if^ h y 7 
3i=/V7jN;^7>f://>'7i?!^Ai^>5'ny K (590 mg, 0.840 mmol) ^MyL, 9 mm 
MULfZo RJt>^^^m.-MX^MV. :^^cI^Ji^/^i^^3J;^;2mol/L75/^bT>'^ 
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mtm T'i^S^L, 5-(3,4-i?p< h=arv'^>'v^/UT5y)-7-[3-(l,3-i^:t=ary^^-2-^ 
jV')y:^ :^/V]-2-(2- 7 y /V)[l,2,4] b y T y n [l,5-cl M']) ^i^y (4.95 g, 10.8 
mmol) % SfeT ^71^:7 r UXIR^ 89%T'#fc„ 

5-(3,4-v'^ h:3^^y-<^e;?;kT5:y)-7-[3-(l,3-v';^-=¥y7^-2-l'/V'):7 
:t=/u]-2-(2-7y>'k)[l,2,4]M;Tyn[l,5-clfc°y ^v':/ (3.09 g, 7.21 mmol) ^ 
THF (90 mL) is 2 moVL mm (60 mL) (D^-^Ml^^^i? U ^?a-e5H# 
W\MW tfco SJ^K^Sl- 2 mol/L h P !J'i>^7K^t^S?r;!JDx.. t U @t 

BTX^nU 5-(3,4-i^^ hdrv'-<yi;^/>T$/)-7-(3-7i^7l^^/l'7ai=y^)-2-(2- 
7 y /V)[l,2,4] f y T / n (1,5-c] f y 5 (2.59 g, 5.70 mmol) ^U^^^^ t V 
■rit5l^79%-e#fc„ 

#P)tbfcm^^^iS:i^;J'nP>^>' (63 mL) tJl^^ilU sIWtK (3.5mL) is 
J;tJ^DDQ(2.59g, llAmmoiy^MK..MmX'2WmmW\^tCo ^?Ktr Imol/L 

-ehyf-a-l/^i^a^/Lx {b-^t)18 (1.11 g, 3.64 mmol) ^efe@^^<!: LXHX 
^ 64%T-#fc„ $ bl-v -fb-a-t/ 1 8 y -/i^J: t) S^^B efe^^B LT 

iR NMR (5ppm, DMSO-de): 10.12 (s, IH), 8.69 (s, IH), 8.45 (d, J=8.4Hz, IH), 
8.13 (brs, 2H), 7.97 (d, J=8.9 Hz, IH), 7.95 (d, J=1.7 Hz, IH), 7. 75 (dd. J=8.9 
Hz, 8.4 Hz. IH), 7.68 (s, IH), 7.23 (d, J=3.3 Hz. IH), 6.74 (dd, J=3.3 Hz, 1.7 
Hz, IH). 

Mass (m/z) : 305 CM+). 

m (KBi, cm-i) : 1676, 1641, 1606, 1560, 1514, 1411, 1221. 
5nm^m : C16HUN5O2 • 0.3 C2H6OH t LT 
mmW. : C 62.19%. H 4.01%, N 2 1.88% 
: C 62.48%, H 4.04%, N 21.95% 
: 212.8-213.2'C 
MMM 1 9 

5- T 5; / ■2-(2-7 y 7V)-7-{3-[2-(2- 1" y v^/V'):3i^/UT ^ / 7< 'f'M 7 ^ =M[l,2.4] 
hyTyn[l,5-c]t°y ^v':/ iit^l^lQ) 

nrm^^m^^^ y-/^ dOmD J;?)#^b%U it-^mi9 (165mg,0.37 
mmol) ^efeJ^H^ai LTJDi^45%T-#:fcc 

iH NMR (8 ppm, DMSO-ds): 8.47 (d, J=4.5 Hz, IH), 8.00-8.10 (m, 4H), 7.94 (d, 

J=1.6 Hz, IH), 7.66 (dd, J=8.0 Hz. 7.6 Hz, IH), 7.51 (s, IH), 7.40-7.50 (m, 2H), 

7.27 (dd, J=8.0 Hz, 1.0 Hz, IH), 7.21 (d, J=3.3 Hz, IH), 7.18 (ddd, J=7.6 Hz, 
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4.6 Hz, 1.0 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.89 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 CM+), 291. 

IR (KBr, cm 0: 1666, 1655, 1602, 1560, 1415, 1331, 1234, 756. 
ytm^;^^ : C23H2iN7O-0.7 H2O t LT 

mmW. : C 65.06%, H 5.14%, N 23.38% 

nW-W. : C 65.14%, H 5.32%, N 23.12% 
BM. : 159.2 - 159.4^:. 

Mi^m 2 0 

(±)-5-T ^ / -2-(2-7 V /l')-7-{3-I(2-^ h =Srv'-l-7< ^/V:i^^/V)r 5 ^ P« 

^/u}[i,2,4i h y T D [1,5-c] }^°v^i^y'i mt^ at^m 2 0 ) 

#bnfcS4^i^S:'r y:?'nlf7UT/V3-/i' (10 mL) itJS^SU it^^ 
2 0 (126 mg, 0.30 mmol) ^Sfe^Bsi: tTl!X^37%X*#fCo 
m NMR (6 ppm, DMSO-de): 9.55 (m, IH), 9.38 On, IH), 8.40 (s, IH), 8.16 (d, 
J=8.0 Hz, IH), 8.10 (brs, 2H), 7.96 (d, J=1.7 Hz, IH), 7.69 (d, J=7.6 Hz, IH), 
7.61 (s, IH), 7.56 (dd, J=8.0 Hz, 7.6 Hz, IH), 7.23 (d, J=3. 3 Hz, IH), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, IH), 4.25 (brs, 2H), 3.55-3.65 (m, 2H), 3.40 (m, IH), 3.34 (s, 
3H), 1.32 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M+), 333, 290. 

ffi (KBr, cm O: 1705, 1683, 1670, 1620, 1614, 1606, 1560, 1458. 
%m^^ : C20H22N6O2- l.OHCl • 2.0 H2O t UT 
MMU : C 53.27%, H 5.66%, N 18.26% 
: C 53.27%, H 6.03%, N 18.64% 
il!^ : 244.9 • 245.5t: 

mmm2 1 

5-T^ /-2-(2-7 ]J/V)-7-{3-[3-(2-;^-^y t°D V i^:/-^/^)-/^ tWT %J 

/k]7^=M[i,2,4] h yryn [1,5-c] t°y ^^y:y • i'\\:^^2 1) 

fco (8mL) iiJSM^U 'fb-a-i^2 1 (80 mg, 

0.17 mmol) ^ i LTIR^ 2 l%-C#fco 

iH NMR (6 ppm, DMSO-ds): 9.40 (m, 2H), 8.34 (s, IH), 8.16 (d, J=7.6 Hz, IH), 

8.07 (brs, 2H), 7.96 (d, J=1.6 Hz, IH), 7.63 (m, IH), 7.60 (s, IH), 7.57 (m, IH), 
7.23 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.22 (brs, 2H), 3.43 (t, 
J=5.7 Hz, 2H), 3.34 (t, J=6.6 Hz, 2H), 2.90 (m, 2H), 2.22 (t, J=7.5 Hz, 2H), 
1.80-2.00 (m, 4H). 

Mass (m/z): 431 (M+), 305, 291. 

m CKBr, cmO: 1686, 1674, 1637, 1602, 1597, 1508, 1414, 1329, 1217. 

im^^ : C23H25N702' l.OHCl • 0.7 HgO t LT 
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USa^ : C 57.45%, H 5.45%, N 20.13% 
H-^{6 : C 57.48%, H 5.75%, N 20.40% 
it^ : 252.2 - 252.9*0 

5-T 5 y -2-(2-7 V /^)-7- 1 K n ^i/;^ ^Ml,2.4] VVTyti [1,5-c] ifVK v^^- 

it-k^^G (10.0 g, 26.0 mmol) ^ (150 mL) (ZI^^L. tert-:/^/^ 

i?p<f-/^iX]J/V;r^i/p{^>'^h y T'^/l^^^X (14.7 g, 33.7 mmol) *J 
y :7 3i^/k7jN:^7^ n y K (1.00 g, 1.42 mmol) ^M^^ 8^ 

T-i^^ L. Hteit-'^'^Jl-i^^ ^/W^- y /V;a-=3fi^^ ^>'V')-5-(3,4- v^t^ b =3f v-^^^v^ 
/VT ^ /)-2-(2-7 y 7W)[1,2,4] h V P[l,5-c]t'y ^ v'i^ (3.80 g, 7. 67 mmol) 
Srefe@<*:i: L-CiR^ 30%t?#;fco *fc. 7-:/f'/w-5-(3,4-$^;?« hdpi^-^i^i^/i-T 
5 y)-2-(2-7 y >'V)[1,2,4] h y n[l,5-c]t°y ^ (1.85 g, 4.54 mmol) 

n^m'i^mt u-cnx^ i8%-e#fc„ 

7-(tert-^>^Vv?7f f^/^xX y ;l-;a-=3rv'7« f^/v)-5-(3,4-i^^ b v'-^^^v^/VT ^ 
y)-2-(2-7yyV)[l,2,4]hyTy~n[l,5-c]t°y ^v'^ (3.8O g, 7.67 mmol) ^hy 
y/U^X2^m. (80 mL) l::^^i?U T=y— (4.20 mL, 38.4 mmol) i3<tT>'f 
]}y;U:^h^^>:^/]^yi^^^B. (3.40 mL, 38.4 mmol) ^^)Px.^ ^ig.X- 7 BtFelSIf 
Lfco S/S^tc4mol/L7k®?^b^by l^^ATK^^Jtax. ;WmL:fcefe@flsSr^|g 
©Lfe^s i;?^:^/^^— x/V-C^i^L. i^^m2 2 (1.69 g, 7.32 mmol) trfife 
trJtX^ 95%T*#fCo $ b -ffc-a-^^ 2 2 DMF J; 19 fife^ 

iH NMR (8 ppm, DMSO-de): 7.93 (d, J=1.6 Hz, IH), 7.92 (brs, 2H), 7.19 (d, 
J=3.3 Hz, IH), 6.91 (s, IH), 6.72 (dd, J=3.3 Hz, 1.6 Hz, IH), 5.52 (t, J=5.7 Hz, 
IH), 4.42(d, J=5.7Hz, 2H). 
Mass (m/z) : 232 (M++l). 

m (KBr, cm O : 1662, 1614, 1608, 1568, 1452, 1333, 1222, 982, 777. 
B.Ms : 298.0 • SOO.Ot: 

mmm2^ 

5-T^y-2-(2-7y/U)-7-;^ bds^iX^^Ml,2,4] h y Ti/p[l,5-c]t°y ^ v'^^ {\t 

^m2 3) 

2 2 T'#btLfc 7-(tert-:/^/V'i^^ ^/^v^ y ^7V)-5-(3,4-:;' 
^ V^i/-<yi>;VT 5 /)-2-(2-7 y /l')[l,2,4] h y T>'p[1,5-c]1:' y 5 (2.70 
g, 5.45 mmoD ^-^^^X2^^:y (84 mL) J^^^U i^(tert-y^/V)v?;«7— tJ? 

(1.78 g, 8.17 mmol) , hy^i^/^T^^' (2.28 mL, 16.4 mmol) ^SiTJ* 
4- V? f-zl^T 5 y y v^:/ (133 mg, 0.109 mmol) friDX-x ^J&T* 2 L 
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y^- {m&im^:^^^yiimk=^f-^^(om,-^mm x^nnu 5-[N-(tert-:/ 

9"/V)-2-(2-7 y /l-)ll,2,4] h y Tyn[l,5-clfy 5 i^^^ (3.11 g, 5.23 
mmol) ^ t-CiR'^ 96%T'#fc, 

# b ;^ fc 5-[N-(tert- 7' h ^ V /i- /i^^ - /v)-3,4- 7< h ^ ^ >'l' T ^ 
y ]-7-(tert-yf^/Vv?^ ^^/I'v^ ^ /^;^=ar 5^/^)-2-(2-7 y /^)[l,2,4] h y n 
[l,5-c]t°y 5 v^i/^THF (60 mL) \Z^m\^s 1 mol/Lx h ^-/^/^T^-^e^ 
y KCD THF (5.23 mL, 5.23 mmol) <I^AD;t^ ^iB."e 1 ^f^W^ b 

fc„ ^j^^^ii^u as^v'y;^7<5^v^i^civhj}^77>r'- m^Wk-.^^^ 

l^tmk=^^f^^<om'h^m -C-i^SSSU. 5-[N-(tert-yh^V;<7/V4?c:i7i')-3,4--^;^ 
h :3|r v'^ T 5 / 1-2-(2- :7 y 1 K p ^ ^/ 7« [l,2,4l h y T ^ n 
[1,5-cl f y ^ (2,00 g, 4.16 mmol) ^ 66®^ i UTItZ^ 80%X-#fCo 

#b*T.:fc 5-lN-(tert-^ h^'>:«7/V7j? = /W)-3,4-i?7« h v^-<^^ v^yi-T 5 
/ ]-2-(2- 7 y /^)-7- 1 K n ;^ ^/V[l,2,4] h y T n [1,5-cl fc° y 5 ^ (800 
mg, 1.66 mmol) ?r 3 - (8 mL) (^^^ (1.15 g, 4.97 mmol) 

^M^. 12 ^FhWM^ \^tz.. ^mm^WLmrX-W^ 5-[N-(tert-y h ^ v- 

tljVit^::. /V)-3,4- 7< h ^ ^ v'/VT ^ / ]-2-(2- 7 y ;v)-r p( b ^ ^ ^/V 

[1,2,4] b .y T y a [1,5-c] t° y 5: L-x^fCo 

#^nfca^figJ^^ h y :7/V;^n@^^(6mL){''^^L.T=y->'K0.544 mL, 
4.98 mmol) ^JitJ^ h y :7/k;^P iJ'i^;^/!^*:/^ (0.440 mL, 4.98 mmoD 

Ap;i> ^a-T? 12 ^rBim# b/c. 4 moi/L TK^-ffc-f h y l>i^7K^^K^JlI 

i^T-CSIilL/sio aitS:?/y;«7y^vj^ci-^b^7:7^- (^ffi^^K::J'i3 
nH^fVJ^k:^^ /-;V(r>m,'kmm T'i^mU (10 mL) J:i9W3^^ 

-fb-a-i^ 2 3 (174 mg, 0.709 mmol) ^Sr Sfe^S^ i LTJlR^ 43%-e#fCo 
iH NMR (8 ppm, DMSO-ds): 7.98 (brs, 2H), 7.93 (d, J=1.6 Hz, IH), 7.19 (d, 
J=3.3 Hz, IH), 6.87 (s, IH), 6.73 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.35 (s, 2H), 3.40 
(s, 3H). 

Mass (m/z) : 245 CM+), 215. 

IR (KBr, cm O : 1675, 1610, 1427, 1122, 746. 

Ttm^m : CnHuNsOa t tX 

: C 53.93%, H 4.65%, N 28.51% 
H-^iiS : C 53.87%, H 4.52%, N 28.56% 
iS!;^ : 167.2 - 167.6^: 
IIWJ2 4 

5-T 5 y -7-31 h dE^i/TJ ^/W-2-(2-:7 y /W)[l,2,4] h y T yn [1,5-c] y ^ v?:^ (-fk; 
-^-^^2 4) 
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fi^ofco nhfltM^^^^^^ / (10 mL) J; •? -fb-g-i^ 2 4 (118 

mg, 0.363 mmol) fifeig^ i: UTJtR^ 43%-e#:fco 

iH NMR (8 ppm, DMSO-ds): 7.97 (brs, 2H), 7.93 (d, J=1.7 Hz, IH), 7.18 (d, 
J=3.3 Hz, IH), 6.88 (s, IH), 6.72 (dd, J=3.3 Hz, 1.7 Hz. IH), 4.39 (s, 2H), 3.59 
(q, J=7.2 Hz, 2H), 1.21 (t, J=7.2 Hz, 3H). 
Massdn/z): 259 (M+), 215. 

IR CKBr, cm-i): 1679, 1668, 1618, 1612, 1603, 1558, 725. 

TC^^'-^ : C12H13N5O2 h LT 

%W§. : C 55.47%, H 5.19%, N 26.88% 
. tl-^^it : C 55.59%, H 5.05%, N 27.01% 

: 153.8 ■ 154.6''C 
%WS\ 2 5 

5-T ^ J -2-(2-7 y /V)-7-(l-7^ f-/l^l-p« h =3r->'ac^/w)[l,2,4] ^ n[l,5-c] f 

y ^v^:^ 5) 

0.95 mol/L p« ^7Wi/;^->!>3,:/i3 ^ THF^ (10.7 mL, 10.2 mmol) 
IZlTHF (15 mL) T/V:f:/#HMTx -30rT'^#UfCo ^iSMSS-C 

%hfl^ 7-T-fe^/^-5-(3,4-v^7« ^=3^^X-<V^>/^T5y)-2-(2-:7y7^)[l,2,4]^y 
Tya[l,5-cltry ^v'>' (1.00 g, 2.55 mmol) (5DTHF (52 mL) Sf&^i 

-a-i^ici^a^-ejiSTu ^bf-i^jfig-c 1 B#Fpmi^bfc„ ^js?^^-78°c«*p 

Lfc^s 0.1 mol/L:^^*5<tt>*^W7K'Srli»;tx @^m^5^/^T'ttl±5 LfCo 

nuT^c/VA (300 mL) l^^ilifU x ^WtK (17 mL) *3j;t>*DDQ (1.74 g, 7.65 
mmol) ^n^L. ^aX' 3 B^FBm^tfco SfSlj^^i^' n c'Tft/VAjs iU^mW^K© 

p n i: p< ^ y -/KT^m-a-^SE) -e:^^ ^iJ' y -^i' (6 mL) i S^^H^ 
U'fb'a'tJ2 5 (110mg,0.424mmol) ^S^^i: UXiR^ 17%t?#fc, 
iH NMR (8 ppm, DMSO-de): 7.93 (d, J=1.6 Hz, IH), 7.85 (brs, 2H), 7.18 (d, 
J=3.3 Hz, IH), 7.08 (s, IH), 6.71 (dd, J=3.3 Hz, 1.6 Hz, IH), 5.26 (s, IH), 1.44 
(s, 6H). 

Mass (m/z): 259 CM+), 244. 

IR (KBr, cm-i): 1666, 1657, 1612, 1558, 1508, 763. 
5d^^^ : Ci2Hi3N502 h LT 

^WS : C 55.63%, H 5.23%, N 27.03% 

H-^jfi : C 55.59%, H 5.05%, N 27.01% 
MM. : 208.2 - 208.8'C 

mt^M 2 6 

S-r^y-l-il-^h^i^'y^ oiT'ci l^/v)-2-(2-7 y/v)[l,2,4] h y T>^n[l,5-clk' 
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■y ^v'y ak-^ife2 6) 

/U)-2-(2-7 y /W)[l,2,4] hVry^n [1,5-c] t° y ^ v^:/ (4.77 g, 11.1 mmol) ^ f /V 
a:^ (250 mL) K^MU 0''CXMWL:^S:-i^h l.Omo\fLi^=^^/l^m.^<D-^^-^ 
yWi^ (66.7 mL, 66.7 mmol) ^m^&mx^lXiK., $bJ-h/l-^^ (10 mL) 
fi?Lfcv^3-Kp«^^ (6.30 mL, 77.8 mmol) «TU ^^^-e 25 BtPslffi^ U 

iitfc^. Mi±T-e^^u ^^^v/y:^7<^/i-i^a-7hi/7:7^- minmm: 
---^i-y tmm=^i'y^<DU^mm) xmmu 5-(3,4-v'7« v^^y^yi^/i-r^ 

y)-7-(l-ai h^ixi/iJ^ a^n tVu)-2-(2-:7 y /U)[l,2,4] b y T^nlLS-c] t°y ^ 
(500 mg, 1.15 mmol) ^ SfeT^^'V:? r ^ LT1|X^ 10%-e#fco 
#btlfc 5-(3,4-i;';^ hdri^^^'v'/VT^ /)-7-(l-3^ h=3f i/t^^ DT'o 
/U)-2-(2-7 y /V')[l,2,4] h y T y P [1,5-cl t° y 5 (178 mg, 0.409 mmol) 
nP7}N/W3. (4.5 mL) iC^^U ^I^tK (0.25 mL) *3j;t;?DDQ (278 mg, 1.23 
mmol) ^m^. m.MX2WmW:WLf:Lo 1 molAL 7K^^b•:^ h y iJ' AtK 

^ bfc#. ^lETT'^g^i Lfc, ^^trix y ^ ff)V^ p h if 7 7 ^' - (^ 
|±j^^K:^dff-^i:i^^ai5"/KZ)M'a^^^) T'ffMU #e>^fcfife@^^^^ 
/-/V (5mL) J;«3S^^bU 6 (150 mg, 0.526 mmol) ^fife^^ 

LTiK^ 34%r*#fCo 
m NMR (6 ppm, DMSO-de): 7.92 (d, J=1.7 Hz, IH), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, IH), 7.00 (s, IH), 6.72 (dd, J=3.3 Hz, 1.7 Hz, IH), 3.56 (q, J=6.9 Hz, 
2H), 1.08-1.16 (m, 7H). 
Mass (m/z): 286 (M++1). 

IR (KBr, cm-i): 1653, 1645, 1622, 1606, 1546, 1259, 1062. 
7C*^*f : C14H15N6O2 1 LX 

: C 58.99%, H 5.29%, N 24.31% 
H-^iC : C 58.94%, H 5.30%, N 24.55% 
iS!^ : 187.2 ■ 187.6*C 

mmm 2 7 

5-7 5 y-2-(2-7y;u)-7-7a./^v-7«f^Mi,2,4] h y T p li.5-c] t° y ^py 

{it^m2 7) 

-fb-^t) 2 2 (200 mg, 0.866 mmol) ^ THF (12 mL) \zMM h y 7 
7V;Jn;^ 7 ^ (682 mg, 2.60 mmol) > :7 a: y —jV (245 mg, 2.60 mmol) ^ i 
t;Jvf^^7VTyv';&/^7i?^i/W— h (0.409 mL, 2.60 mmol) ^M^. ^iBT 12 
^Fb1» Lfc, SiS^^ic 2 mol/L ii^ (12 mL) %^jn;i. 1 4 md/L 
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unhiiitmi^^^^ y -/^ (15 mD x «? u 2 7 (70.0 mg, 

0.228 mmol) ^efe^fai: LTlDl$26%T#fc„ ' 

iH NMR (5 ppm, DMSO-de): 8.08 (brs, 2H), 7.93 (d, J=1.0 Hz, IH), 7.32 (dd, 
J=7.9 Hz, 7.3 Hz, 2H), 7.18 (d, J=3.3 Hz, IH), 7.05 (d, J=7.9 Hz, 2H), 6.99 (s, 
IH), 6.95 (t, J=7.3 Hz, IH), 6.72 (dd, J=3.3 Hz, 1.0 Hz, IH). 5.04 (s, 2H). 
Mass (m/z): 307 (M++1). 

ni (KBr, cm O : 1676, 1610, 1589, 1560, 1497, 1425, 1240, 744. 
7C*^W : C16H13N5O2 t LT 

%m\% : C 62^63%, H 4.29%, N 22.87% 

H-^jtt : C 62.58%, H 4.26%, N 22.79% 
: 247.2 - 247.4t: 

5-T ^ / -7-(3-:^a*7 31 y ^/v)-2-(2-7 U >'W)[l,2,4] h U Tyn[l,5-cl fcf 

y ^i^:/ (^^-6-^2 8) 

Ilife0i|3 l-e#^.tl5 5-(3,4-v?y bdri/-<:/v'/^r5y)-2-(2-7y/l')-7-t K 
P ^i/^ ^Ml,2,4] h y ry n [1,5-c] t° y 5: ^Jy (300 mg, 0.787 mmol) THF 

(30 mL) tC^j!j?U M; 7rc;^/^7jN;^7^'^^ (414 mg, 1.58 mmol) . v'^^ 
/^T>'v';l7/^>j?^iXW h (0.249 mL, 1.58 mmol) ^i.XlZ-'fx^^y a:. J 

(273 mg, 1.58 mmol) ^iP;t> ^?fi-e 1 B#rH^«^ b/Co ^«l:i^fPSW7K^ 

3'J-^V—-yBl^\^^ 7-(3-:/o^73i/dfv/pt^7l')-5-(3,4-v^p« ^=aE-^/^i^^^/^ 
T ^ y )-2-(2-7 y >'V)[l,2,4] h y T y n [1,5-c] f y ^ -^l^ (382 mg, 0.691 mmd) 
LTiDl^ 87%-C#:fco 

7-(3-:/D^7 3./ drv^7«^/V)-5-(3,4-v'p( b ^ v^-^O'v^/l^T ^ 
/)-2-(2-7y/l^)[l,2,4]byTynll,5-c]t:°y 5 v'i^^ h y (6mL) 
tw^fi?U T=y-/V (0.239 mL, 2.20 mmol) *5 h y 7/^;^-n ^ 
7^^^(0.194 mL, 2.20 xamoD^lB^.mMX 12 fltPB!ii#L/c„^J^?ISJ-4mol/L 

T-hy^^V-iXa yLfc^> #f5tlfc@^*:^aci5?/-;W (15 mL) ^^W^^n 
t. -fb-a-tl 2 8 (196 mg, 0.494 mmol) ^ 6^^^ LTlR^ 72%T'#fCo 
iH NMR (8 ppm, DMSO-.ds): 8.09 (brs, 2H), 7.94 (d, J=1.6 Hz, IH), 7.25 (d, 
J=3.3 Hz, IH), 7.05-7.25 (m, 4H), 7.02 (s, IH), 6.73 (dd, J=3.3 Hz, 1.6 Hz, IH), 
5.08 (s, 2H). 

Mass Wz): 387CM++2), 385(M+), 214. 

m (KBr, cm-i): 1666, 1652, 1608, 1578, 1473, 1223, 768. 
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5m^^ : Ci6Hi2N5O2Br-0.3 H2O-0.2 C2H5OH t LT 

mmm : c 49.12%, h 3.10%, n 17.36% 

fh^fil : C 49.14%, H 3.47%, N 17.47% 
i!!^ : 261.5 - 261.9*0 

HJSM 2 9 

5-T 5: y •7-[2-(l- 1 Kn ^i/-l-P« ^/ka:^^;^)^ y ^ ^7U]-2-(2-7 U 
/^)[1,2,4] f y T>/n [1,5-c] t° y ^ Wb^tl 2 9 ) 

adrv'^f-Ml,2,4lbyTy^cr[l,5-c]t°y ^v'^^ (1-00 g, 2.62 mmol) =SrTHF 
(80 mL) i::'WU 7^:^>'W*c^:7^ >' (1.38 g, 5.26 mmol) ^ i^:^^;^ 
r:/i/:^^^^^i^1^—}' (0.828 mL, 5.26 mmd) ^3 itJ^lMJ ^/V (800 

mg, 5.26 mmol) ^Anx.. ^MT' 1 NfraSU^ bfco RI&^J^^^SWtK^xl. 

aV—>3i^U 5-(3,4-i;^^ hdrv'^^v';VT5/)-7-[(2-y h ^V;?;/^73?=/V7 
^v')y '^M-2<2-y y 7^)[1,2,4] h y Tya[l,5-c] f y 5: V?:/ (630 mg, 1.22 
mmol) ^ i: X^XW 47%-C#fc, 

^e^ti^c 5-(3,4-v'7« h=3riX-<:/^;^/VT5 /)-7-[2-(l-t ^^/Ua^f- 
)V)y a: / ^ixy ^/V']-2-(2-7 y /^)[1,2,4] b y T y n [1,5-c] b- y ^ (600 mg, 
1.16 mmol) <^THF (30 mL) T/V=f^#ffl^Ts O'Cl^y^SP Lfc, 

Sji&^^tCD.95mol/Lp<5^7Wi^"^.iX^>A:/n 5 K<^THF^^^ (15.9 mL, 15.1 
mmol) ^?STt. ^^at- 3 ^KWUfCo SJj;:^tC^W7K^AD;^x g^^^^/l^ 

}\^<r>%^mm -cmilb. 5-(3,4-i;^7< f^i/-<yi^/VT5y)-7-[2-(l-t Kn^:x 
-1-^ f)V:x.'i-)V)-7 zc.y^'-y:^ f^7V]-2-(2-7 y 7V)[l,2,4] h y T Il,5-c] y 5 
i;^^' (399 mg, 0.774 mmol) SrSfegflsi: tXHX^ 67%T-#fCo 
#bHfc 5-(3,4-v'pt h:3e>>^^i;?/>T^/)-7-[2-(l-t Kp =^rv'-l-^ 

/ix)7 ^ y ^'y^ '^M-2<2-y V /^)[i,2,4] h y T y p [i.5-c] ^i^^y^^ 

(36 mL) {C:^^fL. S^tK (2 mL) *3<i:tJ^DDQ (529 mg, 2.33 mmol) 
$r^)P;t. MUX 5 B#r«1S# tfco p p 7jN/VA*5 J:t>*iafpfiW7K(^jii^ 

MffTT'lt^Ufio ^a^^iJ'/-/^ (4mL) J;i9S*SfHU 9 (118 

mg, 0.322 mmol) ^ Sfe^H^a i LTIR* 42%T'#fc. 

iH NMR (6 ppm, DMSO-ds): 8.08 (brs, 2H), 7.93 (d, J=1.7 Hz, IH), 7.62 (d, 
J=7.6 Hz, IH), 7.10-7.25 (m, 2H), 6.90-7.10 (m, 3H), 6.72 (dd, J=3.3 Hz, 1.7 
Hz, IH), 5.07 (s, 2H), 5.01 (s, IH), 1.60 (s, 6H). 
Mass (m/z): 366 (M+H-l). 
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m (KBr, cm-i): 3450, 1686, 1672, 1654, 1604, 1560, 1457, 1234, 1209. 
TC^^m : Ci9HigN6O3-0.3H2O k LT 

MMU : C 61.39%, H 5.09%, N 18.90% 

H-^^it : C 61.55%, H 5.33%, N 18.89% 
: 194.0 - 194.2t: 

mmm a o 

5-T 5; y -7-(2-7/V;^n yzx^y^i^?^ ^yU)-2-(2-7 V /V)[l,2,4] h y T >^ D [1, 5-c] 

(-fb-a-fes 0) 

{"C^m 3 0 (lis mg, 0.363 mmol) ^ Sfe^a^ ^ tTi|X¥ 48%T'#^o 

m NMR (6 ppm, DMSO-de): 8.09 (brs, 2H), 7.92 (d, J=1.6 Hz, IH), 7.25-7. 30 

(m, 2H), 7.21 (d, J=3.3 Hz, IH), 7.15 (m, IH), 6.90-7.00 (m, 2H), 6.71 (dd, 

J=3.3 Hz, 1.6 Hz, m), 5.16 (s, 2H). 

Mass (m/z): 325 (M:+), 214. 

m (KBr, an-i): 1673, 1650, 1645, 1608, 1564, 1506, 1261, 744. 
imif^m : C16H12N6O2F h. LT 
HaiHS : C 59.29%, H 3.72%, N 21.68% 
: C 59.08%, H 3.72%, N 21.53% 
il!^ : 196.8 - 197.1^ 

•mm 3 1 



5-r 5 J -2<2-y y /VK-Cf y v':/-3-r /V;^^^^^ ^/V)[l,2,4] b y T>^n[l,5-cl 

try ({b-a-i^s 1) 

mmm2 2X'%hfl^ 7-(tert-7'^>'Vi^^^/V'>y>'^:t^v^^^>'^)-5-(3,4-i;^ 
b^V^:/i;?/WT^ y)-2-(2-7 y/l')[l,2,4] h y Tya[l,5-c]t!'y ^i^:/ (2.66 
g, 5.37 mmol) ^ THF (60 mL) U> 1 mol/L x b 7 T'^/VT ^ A 

y THF:^^ (8.05 mL, 8.05 mmol) ^Mx.^ ^taX' 1 ^f^MWX^f^o 

mM^m^\^fd^. ^g^^^y-zw-cfy^^v— >3>-u 5-(3,4-v?y b 

df^^/^y v'/VT 5; /)-2-(2-7 y >'V)-7- 1 Kn :3ri/^ ^Ml,2,4] h y T)/ all,5-c] 
t° y 5 (1.94 g, 5.09 mmol) ?r S feSfls: ^ UTUX^ 95%T*#fCo 

mhflfz. 5-(3,4-v'y b^iX-O'v'/vr 5 /)-2-(2-:7y/V)-7-t KDdr>/p(^/^ 
[1,2,4] b y T >^ P [1,5-c] t° y $ v'^ (500 mg, 1.31 mmol) ^ THF (15 mL) K 
MM U> 3- 1° y v'y -^l- (250 mg, 2.62 mmol) *5 X Xli^y'T ^ ^ 5^ l^^) h y 
/U7jN;^7}Ny :/ (632 mg, 2.62 mmol) ^An^> m^CT* 19 B#TOW^UfCo 

it-J:r.^7V:xL^=ff\^^^ b y ^3. V'-v'g ^^U 5-(3,4-V^^ h ^v'^^'i^/VT ^ 
y )-2-(2-7 y yU)-7-(fc° y ^Jl^-Z-^ ^/v)[l,2,4] b y T >^n [1,5-c] f y 
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5 'J:/ (312 mg, 0.681 mmol) ^ ^^^^k LnlX^ 52%T'#fc„ 

#P>*Lfc 5-(3,4-i^^ > ^^y-<:y\^jVT 5 y)-2-(2-7 JJ ;u)-7-(3- 1° y v^/i^:^^^/ 
7« ^/V)[l.2,4] h y T>^n[l,5-c]tfy 5 v^^'^ b P y/V:tu^m (6 mL) ^31^^ 
T = y — /V (0.333 mL, 3.03 mmol) . ^ y y/V;^-n pi ^ v:^)Vts (0.268 
mL, 3.03 mmol) ^*Px.> ^fiT* 8 B#Pp1^# t^c, S^&^^t- 4 mol/L 7Ki^^l:::^ h 

Iz-i/a^^LySif^. #^tLfc@f$:^^<?y-/^ (15mL) n n A (4mL) 
J: "9 mt^B -fk^i^ 3 1 (147 mg, 0.477 mmol) Irefe^^e h LT 
70%T'#fco 

iH NMR (5 ppm, DMSO-cU): 8.42 (d, J=2.6 Hz, IH), 8.21 (dd, J=4.6 Hz, 1.4 Hz, 
IH), 8.10 (brs, 2H), 7.93 (d, J=1.9 Hz, IH), 7.49 (ddd, J=8.6 Hz, 2.6 Hz, 1.4 Hz, 
IH), 7.35 (dd, J=8.6 Hz, 4.6 Hz, IH), 7.18 (d, J=3.3 Hz, IH), 7.04 (s, IH). 6.72 
(dd, J=3.3 Hz, 1.9 Hz, IH), 5.12 (s. 2H). 
Mass (m/z): 308 CM"), 2 14. 

m (KBr, cm-i): 1678, 1651, 1608, 1560, 1427, 1273, 1232, 976, 746. 

55^5^^ : C15H12N6O2 h b-C 

: C 58.14%, H 4.02%, N 27.27% 
V^%m. : C 58.44%. H 3.92%, N 27.26% 
ill!;^ : 253.5 - 254.0t: 

•mm 3 2 

5-T 5 / -2-(2-7 y /w)-7-(h:° y '^V-l-^ jvi^-^^y :^ f^/U-)[l,2,4] h y n [l,5-c] 

f y ^v*:/ (-fk-a-i^s 2) 

|IJiM3 ir-#p3tl5 5-(3,4-i^pJ fdt^v'-<>'i?7Vr5/)-2-(2-7y7^)-7-t K 
n ^Ml,2,4l h y T [1,5-c] If y 5 V (500 mg, 1.31 mmol) THF 
(15 mL) l::^^U 2-tfyi^y— (250 mg, 2.62 mmol) *3j:tJ«(->r / ;^ ^ 
\yV)\'^)-f^}Vi!!s7.i!s^7^y (632 mg, 2.62 mmol) ^Mtl^ 120*C"t? 25 B#Fb1^# 

h 7 7 ^ - (^m^lS^ : iJ' a P /Jn/V A i: ^ / -/KD^-g-^^) "OitS^ 

5-(3,4-v'p< h ^v^y^^jvr 5 y )-2-(2-7 y /^)-7-(t:° y e^y-2-^/^:^^v'y ^ 

/V')[l,2,4l h y T:/p[1,5-c] t° y 5 (132 mg, 0.288 mmol) ^W^^r^f\^y 
jy^h t-C» 22%T#fc, t fc. 5-(3,4-v?y h ^ly^V\^)VT % 7 )-2-(2-7 y 
/^)-7-(2-;^de y t° y v>^-l-^ /i-y f^/>)[l,2,4l h y T )/ n [l,5-cl t" y ^ >^ (362 
mg, 0.790 mmol) ^ h LTHX# 60%T#fc:o 

5-(3,4- y h ^'>^i^i?/^T 5 y )-2-(2- y y /V)-7-(f y i^>'-2-'l' fVir^l/i^ ^ 
/^)[1,2,4] h y n[l,5-c] f y 5 v^:/ (67.8 mg, 0.148 mmol) ^ h y 77V;i-n 
g^lfe (ImL) \ZM%\^. T=-y-/V (0.333 mL, 3.03 mmol) iSJiahy^/W:^ 
oy^>>^/V*i^M (0.268 mL, .3.03 mmol) ?rJnx.> ^iS-^C 5 LfCo 
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mL) tBMF (ImL) (D^-g-^^J; SJ^^b U it^m3 2 (29.7 mg, 0.0964 
mmol) It & fe^^e i bXHX^ 65%T'#fco 

iH NMR (5 ppm, DMSO-ds): 8.16 (d, J=5.0 Hz, IH), 8.06 (brs, 2H), 7.93 (d, 
J=1.7 Hz, IH), 7.78 (ddd, J=8.2 Hz, 7.3 Hz, 2.0 Hz, IH), 7.16 (d, J=3. 3 Hz, 
ISO, 6.95-7.05 (m, 2H), 6.91 (s, IH), 6.72 (dd, J=3.3 Hz, 1.7 Hz, IH), 5.29 (s, 
2H). 

Mass (m/z): 309 (M++1). 

m (KBr, cm 0: 1633, 1621, 1614, 1606, 1601, 1575, 1515, 1506, 1471, 1456, 
1434, 1429, 1311, 1268, 1214, 732. 
5b»^^ : Ci6Hi2N6O2-0.3H2O-0.1 C2H5OH t VX 
: C 57.39%, H 4.15%, N 26.55% 
thSEiifi : C 57.36%, H 4.18%, N 26.40% 
ill^. : 229.0 - 229.2^; 

mtm 3 3 

5-T 5 / -2-(2-7 V ^L')-7-(fc° V i^y-4-^/V:t^-y^ ^yw)[l,2,4] hVTVn [1,5-c] 

t°y ^ v^^- {it^<^3 3) 

iSSrfTofCo #e);txfcm^^«^^^i5' / (6 mL) J; •? W^M> U it^^ 3 3 

(128 mg, 0.416 mmol) ^ Sfei^B^B t LXW 39%T'^fc„ 
iH NMR (8 ppm, DMSO-ds): 8.11 (brs, 2H), 7.93 (d, J=1.6 Hz, IH), 7.73 (d, 
J=7.5 Hz, 2H), 7.18 (d, J=3.3 Hz, IH), 6.75 (s, IH), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 6.13 (d, J=7.5 Hz, 2H), 5.02 (s, 2H). 
Mass (m/z): 308 (M+), 214. 

m (KBr, cm-i): 1655, 1649, 1632, 1562, 1549, 1508, 1425, 1329, 1198, 1182. 

7i.M^^ : Ci5Hi2NeO2-0.4H2O tLX 
MWm : C 57.06%, H 4.04%, N 26.34% 
nMiU : C 57.10%, H 4.09%, N 26.64% 

MM. : > soot: 

MMM 3 4 

7-[(N-Tir^/V-3,4-v'p« h ^ ^/^^ v'/UT ^ /)^5^/v]-5-7 ^ /-2-(2-7 U 
/V)[l,2,4l h y T / a [1,5-c] t° P 5: i;?:/ ({b-a-fe 3 4) 

Mmm4 2Xmhfl^it^<^4 2 (250 mg, 0.66 mmol) S^^^D/^^/^J^ (6 
mL) »c^fi?U EDC (1.32 g, 1.32 mmol) . 1-t ]^n^i/^yy hVT 

/V (101 mg, 0.66 mmol) joiUl^® (0.15 mL, 2.63 mmol) Sr^DX-s 

'^hfifzmmtm^m^^xm^^u nm^^x2X2^/uj>.\z^MLfzo ^bti 
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mL) t=^^y -)\^ (1 mL) 0?i^^i£<t 19 S^b^h -fb-a-^^J 3 4 (150 mg, 0.36 

mmol) ^ e ^I^B^H 1 1 TlIX^ 55%-C#f:i„ 

iH NMR (8 ppm, DMSO-de): 8.01 (brs, 1.2H), 7.95 (brs, 0.8H), 7.93 (d, J=1.0 
Hz, IH), 7.15-7.25 (m, IH), 6.70-7.00 (m, 5H), 4.59 (s. 0.8H), 4.49 (s, 1.2H), 
4.38 (s, 2H), 3.73 (s, 1.2H). 3.72 (s. 1.2H), 3.71 (s. 1.8H), 3.70 (s, 1.8H), 2.19 (s, 
1.2H),2.17(s, 1.8H). 
Mass (m/z): 422 (M+), 215. 

IR(KBr, cm O: 1653, 1612, 1560, 1514, 1419, 1252, 1234, 1182, 748. 
7C^5>^ : C2iH22N6O4-0.5H2O h LT 

%WM. : C 58.50%, H 5.19%, N 19.42% 

H-^iC : C 58.46%, H 5.37%, N 19.49% 
it^ : 136.0 - 136.5^: 
|liiSM3 5 

h-T%/ -7-[CN- ^ /l^ -3,4- p< V ^ ^ ^ V? /l^ T 5 y ) ^ ^ /l-]-2-(2- 7 y 

/i/)[i,2,4] h y n[i,5-c]t°y ^ v'v • i i^it «b-^^ a s ) 

%WS\ 4 2 T'^^jtbSlb-^i^ 4 2 (200 mg, 0.53 mmol) ^ 7 — (16 mL) 
1-^0 35%/-^7?}N/^AT;Vxt K7K^^K (448 mg, 5.22 mmol) ^:?)n^s ^ 
^-C- 2 ^Fb^^^ LfCo RiS^t-TK^-fb^ h y (300 mg, 7.93 mmol) 

W&yX^m Lfco y ^J^^ xi-^Y^yy>{- (^^W^^ : ^ a p j}^ 

i^T-eSlifi&bfco ^«itri^-f y^'nt^/v^-T^/i' (5mL) t 
V-fn tf ;i^T/V3— /^(2 mL) i:g^Sl^f^/i' (4 mL) (O^^W^l. 5 
{b-^i^SS (130 mg, 0.33 mmol) ^fi&jit^a; bTJtX^62%l?#yh„ 
iH NMR (8 ppm, DMSO-de): 10.83 (m, IH), 8.14 (brs, 2H), 7.95 (d, J=1.6 Hz, 
IH), 7.35 (d, J=1.7 Hz, IH), 7.29 (s, IH), 7.23 (d, J=3.3 Hz, IH), 7. 15 (dd, 
J=8.2 Hz, 1.7 Hz, IH), 7.00 (d, J=8.2 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 
4.37 (brs, 2H), 4.18 (s, 2H), 3.80 (s, 3H), 3.78 (s, 3H), 2.70 (s, 3H). 
Mass (m/z): 394 CM[+), 215. 

IR (KBr, cm O: 1659, 1639, 1616, 1605, 1601, 1560, 1516, 1460, 1425, 1246. 
1024. 

itm^j^^ : C2oH22N603-1.0HCl-0.l[(CH3)2CH]20-0.7H20 b UT 
%m\% : C 54.57%, H 6.11%, N 18.46% 
fh^ffi : C 54.53%, H 5.73%, N 18.52% 
: 153.4 - 153.9t) 
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5-T ^ J ''i-T:=- y y p« ^)V'2'(a.'y y /i')[i,2,4l f y r / a [1,5-c] tr y ^ «b 
^mz 6) 

Illi0ij4 lT*#bttS'fb-a''^4 1 (212 mg, 0.925 mmol) Sr:i^i5'7-/V (12 
mL) JC^0U T::^y^ (0.192 mL, 2.11 mmol) 5 ^rsljlsiE Lfc, S 

f&?^^i^ffTT'^ISU M^p^i^y-^v (12 mL) \z.mn\^fzM.. 7K^»!> 
m^hyi>i=^ (105 mg, 2.77 mmol) 2 ^r^lSIf L/Co m:<WL'^ 

n D i^)VK-x:m&C-&i^^ Lfz'ik. y —J^ (10 mL) h DMF (5 mL) (D^g-g- 
«J:'9SI$^bU -fb-a-^Se (223 mg, 0.728 mmol) ^e#.^Bli:tTW 

79%-e#fc„ 

iH NMR (6 ppm, DMSO-de): 7.97 (brs, 2H), 7.90 (d, J=1.6 Hz, IH), 7.13 (d, 
J=3.3 Hz, IH), 7.06 (dd, J=8.8 Hz, 7.6 Hz. 2H), 6.78 (s, IH), 6.69 (dd, J=3.3 
Hz, 1.6 Hz, IH), 6.58 (d, J=7.6 Hz, 2H), 6.53 (t, J=8.8 Hz, IH), 6.31 (t, J=5.9 
Hz, IH), 4.2 1 (d, J=5.9 Hz, 2H). 
Mass (m/z): 306 (M+), 214. 

IRCECBj,cm i): 1670, 1662, 1612, 1600, 1560, 1506, 1419, 1331, 756. 

im^m : C16H14N6O h LT 
%m% : C 62.43%, H 4.73%, N 27.26% 
tf^it : C 62.73%, H 4.61%, N 27.43% 
: 279.2 - 279.6'C 

•mm 3 7 

5-T ^ y -2-(2-:7 y jvyn-fa-ir^ y t° y v^^^-i-^f /^^^ 5"/v)[i,2,4l hvryn 
li,5-c]t°y ^v?^ ({b-a-^s 7) 

mMms 2-C'#bn5 5-(3,4-i^^ hdfv/^^^i;'/VT^y)-2-(2-:7y/i')-7-(2-:t 

dt^y try e;':/-w/M^Mi,2,4] h y T)/c[i,5-c]i^y 5i^i^,(3i7 mg, 0.692 

mmol)^ ^ y 7/l';d-Pi^^(6mL)tc:^^UT=y— 7>(0.226 mL, 2.07 mmol) 
iSi:X:^h]) yj^^X2;i^y:^/U:^l>^m (0.183 mL, 2.07 mmol) ^Mk.^ ^MX' 
2 WmMWhfc. 4 mol/L7R^{b-^ b ]) l> AtK^^^^^Dx.. n a 

^J^tfc, ajt^^i?^ / (10 mL) j; <9 Si^^ U> it^m 3 7 (184 mg, 0.595 
mmol) ^ Sfe^^B LTlDl^ 86%T'#fc„ 

iH NMR (6 ppm, DMSO-de): 8.04 (brs, 2H), 7.92 (d, J=1.6 Hz, IH), 7.76 (dd, 
J=7.1 Hz, 1.7 Hz, IH), 7.49 (ddd, J=8.6 Hz, 6.6 Hz, 1.7 Hz, IH), 7.16 (d, J=3.3 
Hz, IH), 6.71 (dd, J=3.3 Hz, 1.6 Hz, IH), 6.49 (s, IH), 6.44 (dd, J=8.6 Hz, 1.3 
Hz, IH), 6.29 (ddd, J=7.1 Hz, 6.6 Hz, 1.3 Hz, IH), 5.04 (s, 2H). 
Mass (m/z): 308 (M+). 

IR(KBr, cm O: 1670, 1657, 1651, 1608, 1570, 1541, 1423, 1331, 764. 
Ttm^m : Ci5Hi2N6O2-0.lH2O t UT 
MMW. : C 57.97%, H 3.94%, N 27.28% 
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: C 58.10%, H 3.97%, N 27.10% 
Sll^ : 239.2 - 239.6t: 

mMMs 8 

7-T-fe 5^/1^-5- T 5 y •2-(2-7 V /^)[1,2.4] h ]) d[1,5-c1 t' V 5 i^^ {it^m 
3 8) 

mmm i a t mmfiijm-^m\ 2-(3- h y -f^fv^^ ^ =^=^;vy\,z-i^:^ 

V^-y^yi^/i^T ^ /)-7-(l-^ h=3r:>t'=/^)-2-(2-7 y yv)[l,2,4] T>/P 
[l,5-c] t' y ^ (1.38 g, 3.27 mmol) ?r ^^mi^t LTW 63%T'^lfCo 

/w)[l,2,4] h V T:/p[l,5-c]fy ^i^y (l.OO g, 2.37 mmol) trTHF (60 mL) 
isiU^WTK (10 mL) (DU^mmi^WMU ^W.m (0.3 mD SriP;t. ^iaX' 
2f^mMWLfCo K^&^^^^^clP7J^/^.i.■r'#5g?U 2 mol/L7K^'fk;*7y I^AtKS 

y)-2-(2-:7 y /V)[l,2, 4] b y T)/n[l,5-c]fy ^ i?^^Mfig#)ir L-C#fcc 

'i^fhfitzM^^m^'J'^'^^^^y (18 mL) ^c^^fU ^^tK (ImL) *5<}: 
0DDQ (807 mg, 3.56 mmol) »XLs 4 B#FBl^#LfCo Sf&l^lCiJ' a p 

*:/vAjoit/imol/L7k^<b;«7y ?>A7K^^S=S:;!ra;^. ^^^bfc„ W^^^^^TKiS 

x/W-C? b y V— v- 3 'fb-a-^ 3 8 (403 mg, 1.66 mmol) ^MU'&^W- 
b LTItK^ 70%X'#fc, $ h ^t-^^ 3 8 / -/^i: 19 U 

iH NMR (6 ppm, DMSO-de): 8.26 (brs, 2H), 7.96 (d, J=1.6 Hz, IH), 7.43 (s, 
IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 2.60 (s, 3H). 
Mass (m/z): 243 Cm:+). 

IR(KBr, cm-i): 1666, 1639, 1626, 1612, 1581, 1549, 1417, 1326, 1214. 

Ttm^m : CUH9N5O2 1 UT 

MWM : C 54.51%, H 3.84%, N 29.13% 
H-^ffi : C 54.32%, H 3.72%, N 28.79% 
: 221.2 - 22 1.5*C 

^t&m 3 9 

5-T^y-7-^>'y'i'/^-2-(2-7yyv)[i,2,4ihyTyo[i,5-clt'y ^v^v ut-^m 

3 9) 

it-h^G (1.00 g, 2.59 nmiol) ^^DMF (30 mL) K^Mi^. \f:^V]}zf=^^u 
7. X (2.37 g, 3.89 mmol) ^ 7. Y V y :^ :=.;V^7. 7 >f 7 ^>*^ p 
y K (91.0 mg, 0.129 mmol) Sr*D;t^ lOO'CT' 9 Lfc„ ^^tri^T 
■C-«i|| t> aii^lr^ P y i^'/v (florisilR) p h ^7 7 ^ - (^ttl^S^ : 
i^-y i:|^^ai^7V©jl^^li) "^iffiM U 5-(3,4-i^p{ h '^f^t^-Oi^^/VT ^ /)-2-(2- 
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y y /V)-7- h y •ff-}\'7. ^ ^/Hl.2,4] T V'n [1.5-cl f P ^ '^^y (1.01 g, 1.58 
mmol) bTlR^61%T-#feo 

/^[1,2,4] h !J T n [1,5-c] t° y ^ v^:/ (500 mg, 0.781 mmol) ^ THF (25 mL) 

\ZM^\^. If^ hy7^^/l'^;^7-^^/'?^v=!>-^i^i^t3y K (55.0 mg, 0.0781 
mmol) ^l.nM\s^y^^^ }^ (0.180 mL, 1.55 mmol) -^Mtl^ IO^Fb^jIsSL 

i5^n-7b>/7:7^- (^lij^li: ^^f-y^l^^^^/K^^i^^ji*) T'MSJL. 
7-^vy-l'y^-5-(3,4-i^^ y^-y^y-J)\^r % /)-2-(2-7 y y^)[l,2,4] h y Tv'n 
[1,5-c] t" y ^[v'y (281 mg, 0.617 mmd) SrSfegflsi: tTJlX^ 79%"T?#;feo 

#f>tbfc 7-'<:^y^/l'-5-(3,4-v'^ h=aE^i^'<>'vf/vr5/)-2-(2-7y/V)[l,2,4] 
h y T:/nll,5-c]lf y 5 i?:^ (230 mg, 0.505 mmol) ^''J^ n n 7< ^ >- (22.5 
mL) l^i^^U ^WtK (1.2 mL) i3j:tJ«DDQ (344 mg, 1.52 mmol) ^^JPx.s 

UfCo a^^^ap*:/vAT'hy^*V-v'3:/tfc^> #b^fc@fls^3^i? / 
-/V (10 mL) TSs^hIU -fb-^i^SQ (81.3 mg, 0.266 mmol) ^Irfifei^fBi: 
UTlK^ 53%-e#fc„ 

iH NMR (5 ppm, DMSO-de): 8.27 (brs, 2H), 7.99 (d, J=7.3 Hz, 2H), 7.98 (d, 
J=1.6 Hz, IH), 7.69 (t, J=7.6 Hz, IH), 7.56 (dd, J=7.6 Hz, 7.3 Hz, 2H), 7.38 (s, 
IH), 7.26 (d, J=3.3 Hz, IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz, IH). 
Mass (m/z): 305 (M+). 

IR (KBr, cm-i): 1691, 1631, 1626, 1606, 1579, 1547, 1414, 748. 
itn^i^ : C16H11N6O2 • 0.1 H2O a: LT 

HSI^t : C 62.52%, H 3.59%, N 22.92% 

th^^tt : C 62.58%, H 3.68%, N 22.81% 
ill^ : 229.2 - 229.7*0 

0 

5-T5: y-7-(4-7/v;^p^>')/-j'/v)-2-(2-:7y/i^)[i,2,4l h y TV'n[l,5-clt°y 5 

^fcia^^^J^iJ' y -/i^ (10 mL) hlMS (ImL) <^}S^^SET?Sii^^ U ^b-^ 

i^4 0 (138 mg, 0.426 mmol) trSfej^^i: LTJR^36%T?#yt„ 

iH NMR (8 ppm, DMSO-da): 8.28 (brs, 2H), 8.11 (dd, J=8.9 Hz, 5.6 Hz, 2H), 

7.97 (d, J=1.6 Hz, IH), 7.39 (s, IH), 7.38 (dd, J=8.9 Hz, 8.9 Hz, 2H), 7.26 (d, 

J=3.3 Hz, IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz, IH). 

Mass (m/z): 323 CM+). 
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IR (KBr, cm 0: 1689, 1653, 1619, 1592, 1508, 1257, 1238, 762. 
7C*^«T : C16H10N5O2F • 1.0 H2O t LT 
• C 56.35%, H 3.72%, N 20.43% 
tf^ffi : C 56.31%, H 3.54%, N 20.52% 
ii;^. : 228.3 ■ 228.5'C 
MM 4 1 

5-T 5 / - 7 ^ jU-2-(2-y V /^)[1,2,43 hVY^u [l,5 c] ^ i^y 
4 1). 

2 2 X^nhtl^it,-^^ 2 2 (800 mg, 3.46 mmol) ^ DMF (140 mL) 
KBMU ~mYr^y:^l^ (12.00g, 138.4 mmol) ^M^. ^iaX' 20 I^F^^# 

4 1 (550 mg, 2.40 mmol) Sre&^^i: b-ri|X^69%T'#yho -^hK, it^m 

4 1 tr^tijr / -jvi. V) u j^^w^ t vxm^o 

m NMR (8 ppm, DMSO-cU): 9.85 (s, IH), 8.34 (brs, 2H), 7.98 (d, J=1.7 Hz, 
IH), 7.56 (s, IH), 7.25 (d, J=3.3 Hz, IH), 6.75 (dd, J=3.3 Hz, 1.7 Hz, IH). 

Mass (m/z): 229 (M+). 

IR (KBr, cm O: 1702, 1672, 1626, 1604, 1568, 1508, 1421, 1221, 825, 762, 748. 
ytm^^^ : C10H7N5O2 tLX • 
: C 52.12%, H 3.02%, N 30.61% 
f^M-iU : C 52.40%, H 3.08%, N 30.56% 
ill^ : 270*C i^m) 

mmm4 2 

5-T ^ y ■7-(3,4-i?;?{ b dri/^i^>:?7VT ^ / ^ ^/U')-2-(2-7 U >'V)[l,2,4l MJ 
n [1,5-cl \^])^i?y'2 mmm. iit-^ 4 2) 

jt^a;^ y -/V (10 mL) J; "5 Si^H% L> fk-a^^? 4 2 (200 mg, 0.44 mmol) ^ 
Sfelt^B i: LTUX^ 41%-e#fc„ 

iH NMR (6 ppm, DMSO-de): 9.75 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.7 Hz, 
IH), 7.31 (d, J=1.6 Hz, IH), 7.23 (d, J=3.3 Hz^ IH), 7.21 (s, IH), 7.09 (dd, 
J=8.2 Hz, 1.6 Hz, IH), 6.97 (d, J=8.2 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 
5.50 (brs, IH), 4.20 (brs, 2H), 4.06 (brs, 2H), 3.78 (s, 3H), 3.77 (s, 3H). 
Mass (m/z): 378 (M+-2), 215. 

IR (KBr, cm-i): 1670, 1637, 1616, 1568, 1520, 1460, 1267. 
itm^^ : Ci9H2oN603-2.0Ha • 1.5 H2O b VX 

Hilit : C 47.58%, H 5.07%, N 17.43% 

thM : C 47.50%, H 5.25%, N 17.50% 
iil^ : 241.2 - 241.5*0 
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mmm4 3 

n [1,5-c] f y ^ V? ^ • 2 M:^ iit^^ 4 3) 

Hiifiie irHHi^'i^ife^&^vx 'fb-a'fe2^{b-a'i^4 l^^{t;tTS^&^^Tofco 

it^zc^/^yu (6mL) J;f3S^B%U it^m4:S (350 mg, 0.77 mmol) 

iH NMR (5 ppm, DMSO-cU): 9.76 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
IH), 7.22 (d, J=3.3 Hz, IH), 7.20 (s, IH), 6.80 (d, J=2.0 Hz, 2H), 6. 74 (dd, 
J=3.3 Hz, 1.6 Hz, IH), 6.53 (t, J=2.0 Hz, IH), 6.10 (brs, IH), 4.19 (brs, 2H), 
4.08 (brs, 2H), 3.76 (s. 6H). 
Mass (m/z): 380 (M+), 215. 

m (KBr, an-i): 1676, 1626, 1606, 1564, 1430, 1155. 

Ttm^m : Ci9H2oNe03-2.0HCl • 0.3 H2O • 0.2 C2H5OH t LT 

MM^ : C 49.68%, H 5.27%, N 18.00% 

ff^^it : C 49.79%, H 5.13%, N 17.96% 
ilt^. : 238.5 - 238.7^ 

5-T $ / -7-[2-(2- 1° y iy/u)^i^jUT ^ y ^ ^M-2-(2-y y /V)[l,2,4l hVTy^n 
[1,5-c] f y 5 v^^ • 2 4 4 ) 

(10 mL) . DMF (2mL) iipS^^aU (92 mg, 0.22 

mmol) ^fifeji$^Hi:brcW20%T-#fc, 

m NMR (5 ppm, DMSO-de): 9.76 (m, 2H), 8.73 (d, J=4.9 Hz, IH), 8.22 (dd, 
J=7.9 Hz, 7.2 Hz, IH), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, IH), 7.73 (d, J=7.9 Hz, 
IH), 7.66 (dd, J=7.2 Hz, 4.9 Hz, IH), 7.22 (d, J=3.3 Hz, IH), 7.21 (s, IH), 6.74 
(dd, J=3.3 Hz, 1.6 Hz, IH), 4.21 (s, 2H), 3.40-3.60 (m, 4H). 
Mass (m/z): 335 (M+), 215. 

mCKBr, cm O: 1651, 1641, 1637, 1616, 1612, 1606, 1564, 1514. 
TC^^W : Ci7Hi7N7O-2.0 HCl-0.2 H2O t LX 

mUiU : C 49.66%, H 4.73%, N 23.66% 

H-^lt : C 49.57%, H 4.75%, N 23.80% 
li-^ : 249.5 - 249.7°C 
mMMA 5 

Q.y ^ J -7-[2-(N-T-fe^>'l'r 5 /)^^7VT 5 / 7« ^/V]-2-(2-7 y /v)[l,2,4] f y 
T y o [1,5-c] f y 5 (-fb-a-^ 4 5 ) 

#f)*l.fcffi[^!^^:=-iJ' ->'l' J: t) fl^^S^B t^ 'fl2-a'i^4 5 (40 mg, 0.13 mmol) 
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m NMR (6 ppm, DMSO-de): 7.92 (d, J=1.6 Hz, IH), 7.88 (brs, 2H), 7.81 (t, 
J=5.9 Hz, IH), 7.46 (d, J=3.3 Hz, IH), 6.96 (s. IH), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 3.65 (s, 2H), 3.15 (dt, J=6.6 Hz, 5.9 Hz, 2H), 2.60 (t, J=6.6 Hz, 2H), 1.80 
(s, 3H). 

Mass (m/z): 315 (M*), 214. 

m CKBr, cm-i): 1680, 1647, 1637, 1614, 1572, 1562, 1556, 1510, 1421, 748. 
Tum'^m : C14H17N7O2 tLX 

MMiU : C 53.38%, H 5.53%, N 31.14% 

ffW-U : C 53.33%, H 5.43%, N 31.09% 
MM. : 190.5 - 190.9'C 

mmm4 6 

Ofc)-5-T $ y -2-(2-7 V /V')-7-[(2-^ h ^^/-l-^ ^/^^^/V)T 5 ^ ;^ f'>'^l[l,2,4] h 

y T n [1,5-c] \^v^i^y'2 mkm. Wh-a-fe 4 6 ) 

^^5^ y (5 mL) J: 15 n^^a V. it^l^ 4 6 (101 mg, 0.27 mmol) ^ 
^H<b LTI|X^25%-e#fCo 

iH NMR (5 ppm, DMSO-de): 9.00-9.10 (m, 2H), 7.88 (d, J=1.6 Hz, IH), 7.87 
(brs, 2H), 7.20 (s, IH), 7.18 (d, J=3.3 Hz, IH), 6.69 (dd, J=3.3 Hz, 1.6 Hz, IH), 
5.10 (brs, IH), 4.16 (brs, 2H), 3.50-3.60 (m, 2H), 3.49 (m, IH), 3.34 (s, 3H), 
1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 257 CM+), 214. 

ffiCKBr, cmO: 1680, 1668, 1639, 1618, 1564, 1456, 1117, 977. 
75^:5^^ : C14Hi8N6O2-2.OHCl-O.2H2O t LX 

: C 44.42%, H 5.57%, N 22.03% 

: C 44.38%, H 5.43%, N 22.18% 
iit^. : 191.4 - 192.2*0 

mmm4 ? 

5-T5 y ■2-(2-7 i;/V)-7-[3-(2-;t=¥y t°n y V-l-f >'k)7'ci tVUT^ y y^ 

^wl[i,2,4] hvryn [1,5-c] }f})^py-2 &m. iit-^m 4 7 ) 
mtms tmm^^:^^x\ it^m2^it-^m4:i\zrt^xRm^n^tc. #b 

J^iJ' y (6 mL) S^fa -fb-a-!^ 4 7 (181 mg, 0.42 mmol) 6^5© 

LTW 39%-e#;fe, 

iH NMR (5 ppm, DMSQ-ds): 9.50 (m, 2H), 8.13 (brs, 2H), 7.96 (d, J=1.7 Hz, 
IH), 7.23 (s, IH), 7.22 (d, J=3.3 Hz, IH), 6.73 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.12 
(brs. 2H), 3.35 (t, J=6.9 Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.95 (m, 2H), 2.25 (t, 
J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 
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Mass (m/z): 355 (M+), 215. 

IR (KBr, cm-i): 1668, 1657, 1641, 1612, 1510, 1456, 1423, 1335, 1288, 1224. 
il!^, : 229.1 ■ 229.8^: 

5-T ^ y -7-(4-^^/^fc'^7 5^/U)-2-.(2-7 V /l')[l,2,4] YVT^n 

ii,5-c]t°y ^v'^ • smm^ ii\:.^^4 s) 

J-fV (10 mL) b DMF (5 mL) 0^-a^^li=t "0 W^in W^-hmA 8 (75 
mg, 0.17 mmol) ^ S felted <!: UTUX^ 16%T-#/Co 

iH NMR (6 ppm, DMSO-cU): 11.87 (m, IH), 8.17 (brs, 2H), 7.95 (d, J=1.6 Hz, 
IH), 7.32 (s, 1H3, 7.23 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.32 
(s, 2H), 3.35-3.80 (m, 8H), 3.20 (q, J=6.2 Hz, 2H), 1.27 (t, J=6.2 Hz, 3H). 
Mass (m/z): 327 CM+), 215. 

IR (KBr, cm-i)* 2478, 1672, 1650, 1635, 1614, 1564, 1454, 973. 
5B*^W : CigH2iN7O-3.0HC1-0.1 C2H5OH h LT 

: C 44. 14%, H 5.73%, N 22.32% 

: C 44.08%, H 5.62%, N 22.21% 
iSt^ : 262.0 - 262.4t; 

m^m4 9 

5-T5 y-2-(2-7 y /^)-7-[4-(2-p< Y^i/:i-^?\^)\f^y'^l^-l->(Jl':^'^M{l,2A'i 
hyTyD[l,5-c]lfy ^i?:^-2:^^:i[ «fc-a^4 9) 

icflET"^SIi!®tyt^^ ^i6<&3iiJr/-/w (16 mL) i DMF (ImL) O^i^^lft 
J: 9 Sit^ -fb-^il^ 4 9 (287 mg, 0.667 mmol) ^ 6^^^ i LT W 51% 

iH NMR (8 ppm, DMSO-ds): 11.85 (m, IH), 8.11 (brs, 2H), 7.96 (d, J=1.7 Hz, 
IH), 7.32 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.25 
(brs, 2H), 3.74 (t, J=4.0 Hz, 2H), 3.50-3.70 (m, 8H), 3.30-3.40 (m, 2H), 3.29 (s, 
3H). 

Mass (m/z): 358 (M++1). 

IR (KBr, cm-i): 2536, 1650, 1645, 1606, 1512, 1454, 1435, 1423, 1417. 
jtm^^ : C17H28N7O2 • 2.0HC1- 0.2 H2O i UT 

HiSlft : C 47.09%, H 6.13%, N 22.56% 

H-^iC : C 47.05%, H 5.90%, N 22.59% 
jii^ : 245.3 - 246.0*^ 

h-r^J -7-[4-(i/ ^ n 7^ P If ^ f^7V) 7 V -1-r .'W p< ^/V]-2-(2- 7 P 
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/i-)[i,2,4] hvryu [1,5-c] \^vKi^i^'2 mm at'^m 5 0 ) 

m^M^. mmrx-^mLfzm. mt-^^^j-^^ (14 mi) tmsF (3mL) 

©)g-a^«<): S^ii L. it^m 5 0 (223 mg, 0.523 mmol) ^ Sfe^^^a b Ut 
IK^ 40%-e#fc„ 

iH NMR (5 ppm, DMSO-ds): 11.61 (m, IH), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
IH), 7.27 (s, IH), 7.22 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz. IH), 4.20 
(brs, 2H), 3.30-3.80 (m, 8H), 3.07 (d, J=7.0 Hz, 2H), 1.10 (m, IH), 0.65 (m, 2H), 
0.43 (m, 2H). 
Mass (m/z): 353(M+), 215. 

ffi (KBr, cm O: 2550, 1643, 1601, 1506, 1454, 1417, 1323, 951. 
5G^^*f : C18H23N7O • 2.0 HCl- 0.3 H2O UT 

HSOtt : C 50.05%, H 6.38%, N 22.71% 

tUfiit : C 50.07%, H 5.98%, N 22.71% 
it^. : 270*0 (^il?) 
5 1 

5-T 5 /•2-(2-7 y /v)-7-(2-^^=^v)Il,2,4] h y T>^P[l.5-c]t'y ^ v^^ ({b-^-i^ 
5 1) 

^Jfe^J 1 8 i: nm^^^^X^ 2-(3- h y :/f^;kx^^5'=yV7cc^/V-)-l,3-i>:^=¥y 
yi/-^ 2<y^)-:f'^^\^:^^=-j^)'f-^y^^-y\^\X^XBL^s^"ii^\ 5-(3,4-i^p« h^Sf 
v^:/v^/vT ^ y)-2-(2-7 y /v)-7-(2-^^=>'^)[i,2,4] b y a[l,5-c]tf'y 5 V? 

(1.01 g, 2.33 mmol) ^ e#.T^/V7 r ^ bTJ|X¥ 90%T?#fCo 
# fetlfe 5-(3,4-i?^ b ^'t/^>''J}\^r % J )-7-(2-'^^=^/>)-2-(2-7 y /W)[l,2,4] 
h y r y n[l,5-c] f y ^ a P ^ iJ? :/ (22.5 mL) \Z.W^ U^I^^tK (1.25 

mL) *5<J:t>*DDQ (1.05 g, 4.63 mmol) SriHx.^ ^MT' 3 BtPsia^bfCo 
^c^^^7J^/^A*5J;01mol/L7K^^b•:^^y ^7 3.*^?^^*^^ ^r^bfc, 

^oL^ ; —/I/ J: 19 -fb-^i^ 5 1 (366 mg, 1.29 mmol) ^ gfe^^ i: L 

TJ|X^ 55%-C#fCc 

iH NMR (6 ppm, DMSO-de): 8.05 (brs, 2H), 7.94 (d, J=1.6 Hz, IH), 7.91 (d, 
J=3.7 Hz, IH), 7.69 (d, J=5.0 Hz, IH), 7.51 (s, IH), 7.20 (d, J=3.3 Hz, IH), 
7.19 (dd, J=5.0 Hz, 3.7 Hz, IH), 6.73 (dd, J=3.3 Hz, 1.6 Hz, IH). 
Mass (m/z): 283 CM+). 

mCKBr, cmO: 1653, 1601, 1556, 1435, 1417. 
itm^m : C13H9N5OS h LT 

HSUffi : C 55.13%, H 3.42%, N 24.39% 

H-^tt : C 55.11%, H 3.20%, N 24.72% 
it;^ : 232.2 - 232.3*C 
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mmm5 2 

5-T ^ y-2-(2-7 y >'V')-7-(2-k'y :^/V)[l,2,4] b V n[l,5-c]lf U ^ i^l^ Wk^t; 
5 2) 

J (13 mL) J: 19 W^in Us -fb-a-^fe 5 2 (97.1 mg, 0.349 mmol) 

^afe^B^H^ LTl|X^25%T*#fc„ 

iH NMR (5 ppm, DMSO-cU): 8.72 (d, J=4.3 Hz, IH), 8.32 (d, J=7.6 Hz, IH), 
8.12 (brs, 2H), 7.99 (dd, J=7.6 Hz, 6.0 Hz, IH), 7.95 (d, J=1.6 Hz, IH), 7.84 (s, 
IH), 7.49 (dd, J=6.0 Hz, 4.3 Hz, IH), 7.24 (d, J=3.3 Hz, 1H3, 6.74 (dd, J=3.3 
Hz, 1.6 Hz, IH). 
Mass (m/z): 278 CM+). 

m (KBr, cm-i): 1660, 1655, 1597, 1559, 1510, 1410, 1225, 766, 741. 
im^^ : Ci4HioN60-0.4H20-0.1 C2H5OH h UT 

^Sfliit : C 58.75%, H 3.67%, N 28.90% 

H-^lt : C 58.80%, H 3.96%, N 28.97% 
it^ : 274.5 - 275.0t: 
5 3 

5-T 5 J -2-(2-:7 y /i^)-7-(3- f y >^/v)[i,2,4i h y T p li,5-c] k" y 5 ({b-a-ife 

5 3) 

1 8 i^m'^i;^fe^ffiv^. 2-(3- h y y^/v;^iJ'=>'U7:n=/i')-i,3-i;';^ 
^ y 7 :/Sr h y ^ =/v-3- 1° y v'^^tzif-^x.TMSrfro fc„ # b Hfcfe^ 

^tl?r > / -/l^ (5 mL) J; S^fe -fb-^-i^ 5 3 (180 mg, 0.647 mmol) 
^ efeS^B^B k UTllX^ 50%T'^#fco 

iH NMR (6 ppm, DMSO-ds): 9.32 (d, J=1.6 Hz, IH), 8.65 (d, J=5.0 Hz, IH), 
8.47 (dd, J=8.0 Hz, 1.6 Hz, IB), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, IH), 7.68 (s, 
IH), 7.55 (dd, J=8.0 Hz, 5.0 Hz, IH), 7.23 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 
Hz, 1.7 Hz, IH). 
Mass (m/z): 278 (M+). 

IR (KBr, cm !)• 1668, 1655, 1601, 1560, 1508, 1331, 789. 
7C^53-ff : Ci4HioNeO-0.3H20 h LT 

HJIHB: : C 59.42%, H 3.63%, N 29.32% 

If ^it : C 59.28%, H 3.77%, N 29.63% 
ife^ : 253.2 - 253.6'C 
SIM 5 4 

5-T ^ / -2-(2- y y >'i')-7-(4- If" y i;'/v)[i,2,4] f y T n [1,5-c] \fy>%i^y 

54) 

i^JCft;x.TaJ?^=fTofCc #bttfcm^^i^trai^y-/i' (16 mL) ^ DMF (8 

-96- 



wo 2004/029056 



PCT/JP2003/012158 



mL) (DB^mm^ t) U it^m 5 4 (455 mg, 1.54 mmol) ^ fife^B^H k 

iH NMR (5 ppm, DMSO-de): 8.72 (d, J=6.0 Hz, 2H), 8.18 (brs, 2H), 8.08 (d, 
J=6.0 Hz, 2H), 7.96 (d, J=1.6 Hz, IH), 7.77 (s, IH), 7.24 (d. J=3.3 Hz, IH), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, IH). 
Mass (m/z): 278 (M+). 

m (KBr, cm-i): 1657, 1602, 1567, 1552, 1421, 1012, 744. 
TC^^W : Ci4HioN60- 1.0 H2O i: LT 

Mm\$. : C 56.92%, H 4.17%, N 28.31% 

f^mt : C 56.75%, H 4.08%, N 28.36% 
ill;^ : 279.2 - 279.9*0 

mmmd 5 

5-T 5 y -2-(2-7 y /w)-7-(2-7 y /V')[i,2,4] ^ v r >'n [1,5-cl if y 5 v Wk-a^tj 
5 5) 

mmm l8t N«^£^fe-C\ 2-(3- h y :/5^/i-><;^=/V73i=;i')-l,3-:^;r^y 

y mL) i ^ U> 5 5 (114 mg, 0.425 nunol) ^ Sfe 

I^B^i L-CW27%-r-#fc„ 

m NMR (6 ppm, DMSO-de): 8.05 (brs, 2H), 7.93 (d, J=1.6 Hz, IH), 7.89 (d, 
J=2.0 Hz, IH), 7.21 (d, J=3.3 Hz, IH), 7.20 (s, IH), 7.08 (d, J=3.3 Hz, IH), 
6.72 (dd, J=3.3 Hz, 1.6 Hz, IH), 6.68 (dd, J=3.3 Hz, 2.0 Hz, IH). 
Mass (m/z): 267 (M+). 

IR (KBr, cm-i): 1658, 1614, 1602, 1591, 1552, 1545, 1504, 1419, 1328, 1217, 
1178, 748. 

7cS^:5^^ : Ci8H9N5O2-0.1H2O k\^X 

mm\$. : C 57.97%, H 3.32%, N 26.26% 

fc%\% : C 58.04%, H 3.45%, N 26.03% 
il!;^. : 250.2 • 250.4^0 

5 6 

5-T 5 / -2-(2-7 y /i^)-7-(5- k" y 5: v?-/v)[i,2,4l h y T n [l,5-c] b° y ^ «b 

-^-^5 6) 

mmm i a <1: l^ilJ^£::^^fe^^v^. 2-(3- b y ^^/v;^i5'=/v73.=/v)-i,3->^:^ 
^yy:/^ 5-(h y:^^/v:^i5'^/^)t'y ^i^:/l-ftx.TKlSSrfToybo 
^mut:^^ y -MlO mL) J; «9 If j^^ L^>^k'^^fe 5 6 (117 mg, 0.419 mmol) 
Sre^lit^i: UTllK^ 13%-e#/t„ 

iH NMR (5 ppm, DMSO-de): 9.48 (s, 2H), 9.27 (s, IH), 8.23 (brs, 2H), 7.96 (d, 
J=1.7 Hz, IH), 7.80 (s, IH), 7.24 (d, J=3.3 Bz, IH), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 
IH). 

Mass (m/z): 279 (M+). 
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IR CKBr, cm-i): 1677, 1650, 1622, 1570, 744. 
5n^j^*ff: Ci3H9N7O-0.5H2O tLX 

MMi^ : C 54.23%, H 3.37%, N 33.80% 

tf^iit : C 54.17%, H 3.50%, N 34.01% 

iit^. : 27rc (^m) 
mmm 5 7 

5-7 5/ ■7-(3,5-v^7« ^/W-Y =ari^y-/V-4-^>'W)-2-(2-7 V ^^)[l,2,4] hVTy^ 
n[l,5-c]t:-y Wb^^^S 7) 

;v (15 mL) J: 13 Srit^ -fb-^i^ 5 7 (415 mg, 1.40 mmol) ^ ^fe^^ t U 
TJlX^ 33%T'#fco 

iH NMR (6 ppm, DMSO-ds): 8.06 (brs, 2H), 7.95 (d, J=1.7 Hz, IH), 7.20 (d, 
J=3.3 Hz, IH), 7.08 (s, IH). 6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 2.65 (s, 3H), 2.45 
(s, 3H). 

Mass (m/z): 296 (M+), 281. 

IR (KBr, cm O: 1652, 1610, 1600, 1545, 1508, 1326, 1215. 
Ttm^m : Ci4Hi2Ne02 k LT 

: C 56.81%, H 4.14%, N 28.63% 
H-^fit : C 56.75%, H 4.08%, N 28.36% 
: 227.8 - 228.5'C 
^ WJ 5 8 

5-T 5 / -7-(2-T ^ y >^-/l'-4-'r /^)2-(2-7 )) >'V)-[l,2,4] T )/ a [1,5-c] f 

y ^e?^' ({b-^!^5 8) 

HJI^RI 3 8 X-#p3n5 5-(3,4-v^p< hdE^^x^:^v?/VT 5 /H-Cl-^ h ^v^lf c:^ 
/V)-2-(2-7 y /V)[l,2,4] h y T^o [1,5-c] f y 5 (4.53 g, 10.8 mmol) ^ THF 
(135 mL) *5j;t>'^®7k (135 mL) (D^-^mm^nmU N-T'n^rfK^^ 
^ K (1.91 g, 10.8 mmol) ^Mtl, MT* 1 ^FB^i^LfCo K^S^^^^I^i^^^/^ 

i/^v^!>A-e|!;^U Mbfc^s ioJETTii^L. 7-(2-:/n^T-fe^7l-)-5-(3,4- 

^ h ^ i/^o- v^/w T 5 y )-2-(2- y y 7v)[i,2,4] h y t y o [1,5-cl t° y 5 :/ 

(5.09 g, 10.7 mmol) t UTljX* 100%T'#fc. 

#^tlfc|l^^i^ (2.00 g, 4.20 mmol) ^rv'^ d □ ;X ^ >- (180 mL) . ^© 
tK (10 mL) tC^ifU DDQ (3.82 g, 16.8 mmol) ^Mx., 12 WmmW 

^jUJ>.X' V y 5^3. V— i/H V-L, 5-T^ /-7-(2-:/P^T-fe^/V)-2-(2-7 V 
/V)ll,2,4] b y Tv'n [1,5-c] ^i^y (593 mg, 1.84 mmol) ^U^^^ t bX 
W44%T'#fCo 

-98- 



wo 2004/029056 



PCT/JP2003/012158 



#bttfcte^^ (500 mg, 1.55 mmol) Sr^^^y-yk (50 mL) {ei^ilft. 
^:tWM (236 mg, 3.10 mmol) -^Mx-X Z^m^hfio m^M^WLmTX^m. 

aS^^fPfiWTRT'gfcr^Lfcm. #^tbfcfe^t^i^^^^/-/^ (10 mL) 
t DMF (10 mL) (Om^^^X. ^ 5 8 (404 mg, 1.35 mmol) 

m NMR (5 ppm, DMSO-de): 7.97 (s, IH), 7.96 (brs, 2H), 7.94 (d, J=1.7 Hz, 
IH), 7.27 (s, IH), 7.21 (d, J=3.3 Hz, IH), 7.20 (brs, 2H), 6.72 (dd, J=3.3 Hz, 
1.7 Hz, IH). 
Mass (m/z): 299 (M+). 

m CKBr, cm 1): 3376, 1652, 1647, 1605, 1570, 1531. 

: 299.2 - 300.0*0 
lllil^5 9 

5-T 5 / ■2-(2- 7 y /V)-7-[2-(2-^/l'Jj^ ^) ^ 3^f-;vr ^ J)^T 9 — 
/HIl,2,4]hyT>/nIl,5-c)l^y ^i^'^- (^b^«^5 9) 

mm.m 5 S T'#f5n6 5-T ^ y -7-(2-^n ^T-fe^/V)-2-(2-7 ]J /V)[l,2,4] h V 
Ti/n[l,5-c]k°!J (300 mg, 0.932 mmol) ^:i^^J—;V (30 mL) 

l-(2-^/l'Jf: y y ^5">'V)-2-5^:t^^ (353 mg, 1.86 mmol) ^Mx.. Zm^M 

^ma^^^ y -/V (12 mL) i DMF (6 mL) (DU-^m^^i. <9 S^lte^ L'> it-^ 

#J 5 9 (275 mg, 0.667 mmol) ^Hfe^el L-Ci|X^ 72%T:1#fCo 

iH NMR (6 ppm, DMSO de): 7.87 (d, J=1.4 Hz, IH), 7.58 (brs, 2H), 7.35 (s, 

IH), 7.23 (s, IH), 7.16 (d, J=3.3 Hz, IH), 6.68 (dd, J=3.3 Hz. 1.4 Hz, IH), 

3.55-3.60 (m, 4H), 3.44 (t, J=6.2 Hz, 2H), 2.58 (t, J=6.2 Hz, 2H), 2.40-2.50 (jm. 

4H). 

Mass (m/z): 413 (M++1). 

m (Or, cm 1): 1662, 1654, 1646, 1600, 1569. 1560. 
g!!;^, : 274.7 - 275.0*0 (^) 

HJg^J 6 0 

5-T5 y-2-(2-7 !J/w)-7-(lH-k°7)/-/^-3-r/^)Il,2,4] h y T >^ n [l,5-c] t° y ^ 

^Jy (^b^tia 0) 

y /W)[l,2,4] b y T >^ o [1,5-c] t° y 5 (l.OO g, 2.54 mmol) ^ N,N- v^y 
;j^;l.AT^ Ki?yf"/VT-fei?-7K20mL) {:i^il?U 140'CT- 3 Wm#LfCo 

m:M^WB.yxmm\^tz.WL. nm^^^y-/i- (30 mL) t Ky^^ 

:/'l7kSli^ (0.250 mL, 5.15 mmol) <^;!lD^^ l^lfelJSEbfco KJE^^^^tS-T* 
J^^^i^t. ffli}bfc@fls^iimL/c^. 3i^y-/>-t?^^tU 5-(3,4-i;'y 
i/^yp/i^7 5 y )-2-(2- 7 y 7V)-7-(lH- l^y y-zv-S-f /v)Il.2,4] h y T ^ n 
[1,5-clf y 5 v^i^tra^figi^i: LT#;to 
#btLfca^^S«^?Sri5'an7jN/V'i>. (135 mL) KmMU ^WtK (7.5 mL) *3 

-99- 



wo 2004/029056 



PCT/JP2003/012158 



it^DDQ (1.76 g, 8.64 mmol) ^M^. m^.V 9 ^^^#bfe„ Rj!^m^ 2 mol/L 

J -)\^ (10 mL) b DMF (5 mL) (Z)^i^^li<t 19 ff^t^s -fk-^J^ 6 0 (175 mg, 
0.655 mmol) ^ "^^^^^ h UTflK^ 26%-e#fCo 

iH NMR (5 ppm, DMSO-ds): 12.88 (brs, IH), 7.87 (d, J=1.7 Hz, IH), 7.70-7.72 
(m, 3H), 7.40 (s, IH), 7.17 (d, J=3.0 Hz, IH), 6.80 (d, J=1.6 Hz, IH), 6.69 (dd, 
J=3.0Hz, 1.7Hz, IH). 
Mass (m/z): 267 (M+). 

m (KBr, cm O: 1645, 1610, 1525, 1510, 773. 
TC^:^'^ : Ci2H9N7O-0.1H2O i: UT 
HiUiit : C 53.41%, H 3.52%, N 36.74% 
: C 53.57%, H 3.47%, N 36.44% 
illl^:>300"t 

5-r 5 /-2-(2-7 y 7^)-7-(4-fc Ko=ariy7<^/V7ai=7V)[l,2,4] h y Ti^n[l, 5-c] 

t-y ^i^v (^b^ti6 1) 

HJfefil 1 0 -e# e>H6 5-(3,4- v^;^ h :3{^v^-Ov'/^T ^ /)-7-(4-7j^/l^ %)Vy z^::^ 
/V)-2-(2-y V /^)[1,2,4] h V n[l,5-c] t° y 5 V?:/ (1.00 g, 2.20 mmol) Sr^ ^ 
(125 mL) }3:^^?L. 7K^»!>*-^h y (250 mg, 6.60 mmol) ^ 

^ii) -cmmU 5-(3,4-^;'^ hdri/-^:/^;?/i.T^/)-2-(2-7y/W)-7-(4-t Kn^^r 
i/^ f^/l'^ 3: =>'V)[l,2,4l h y T y n [1,5-c] f y 5 i?:/ (947 mg, 2.08 mmol) ^ 
W95%T-#fCo 

#6tlfc 5-(3,4-v'>< h ^^^^l^-^/VT % y)-2-(2-7 y /l-)-7-(4- 1 Kn ^i^^ 
/V-^ :n z^;U')Il,2,4] h y T y n [1,5-c] f y ^ i?:/^ v^^;' o n ^5^ :/ (90 mL) . M 
WtK (5mL) }C^<5fb. DDQ (1.45 g, 6.39 mmol) -kM^. ^tfiX' 2 B#rBlig# 
Lfco RJ!^?^^^7K^LfclaMW7Rtc^^V^fc^. TO Lf::@fls<^3i^y-;i. (15 
mL) i: DMF(6 mL) (Dm.-^m^^ ^ Sj^b% VJt-^^ 6 1 (200 mg, 0.651 mmol) 
k&^^^nt bTIIX^ 31%-e#fc„ 

m NMR (5 ppm, DMSO-ds): 8.11 (d, J=8.3 Hz, 2H), 8.02 (brs, 2H), 7.95 (d, 
J=1.6 Hz, IH), 7.53 (s, IH), 7.43 (d, J=8.3 Hz, 2H), 7.21 (d, J=3.3 Hz, IH), 
6.73 (dd, J=3.3 Hz, 1.6 Hz, IH), 5.29 (t, J=5.6 Hz, IH), 4.57 (d, J=5.6 Hz, 2H). 
Mass (m/z): 308 'CM++1). 

IR (KBr, cmO: 1653, 1649, 1610, 1578, 1560, 1514, 1419, 1406, 1335, 993. 

Tt^^m : C16H13N5O2 • 0.2 H2O t LT 

MMU : C 61.92%, H 4.34%, N 22.45% 

ti-#f[ : C 61.81%, H 4.34%, N 22.53% 
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iSfc^: 239.6 -239.9*0 

mmme 2 

[i,5-c]fy ^v'y Wb^t^e 2) 

it^^G (2.00 g, 5.19 mmol) ^DMF (50 mL) «fi?U 2-(3-t°y v?;k-4- 
f y yf-/V>^i5'^/^)-l,3-v'^^y (3.43 g, 7.79 mmol) jo itJ^l^;^ 7 
^^/V7js;^7^>'/-?^i^'>i^v'i5'n!; F (365 mg, 0.519 mmol) lrJD;tx llOt: 

9 j-)v<o'&L^mm) X'i^^L. 7-[3-(i,3-v^:t=¥y7>'-2-f;V')fc' y v^^-6-r 

7>]-5-(3,4-i^^ ^ ^iX-< Vi^;>T 5 y )-2-(2-7 y 7U)[l,2,4l h P n [1,5-c] y 
^ (2.12 g, 4.24 mmol) ^^^mmih \.XW 82%T-#fCo 
# btllfe 5-(3,4-i;^y h i/^^-e^/VT 5 y )-7-[3-(l,3-i^:t'3f^ y 7 :^-2->r /V) 1^ 

y v'>'-6->r /i']-2-(2-7 y /v)[i,2,4] ^ y ry n [1,5-c] t° y 5 v^^^ thf (30 mL) 

{-^«?U^2 mol/L:g^(30 mL) ^AP^s^5fi-e 3 ^f^m^\^tz.,Kl^m^ ^moVL 

^ V— i/ 3 ^ 5-(3,4->'y h ^v-^ Vv^/UT 5 y )-7-(3-*/^ $ /Vt° y v^^-6-^ 
/l/)-2-(2-y y ;v)[l,2,4] h y T y n [1,5-cl f y ^ (78O mg, 1.71 mmol) ^IS 

#bnfc 5-(3,4-v'y hdri/^i^i?/VT5y)-7-(3-7l^/l'5/Vtfy i?:^-6-f/v) 
■2-(2-7 y /V)[l,2,4l h y T n [l,5-c] (620 mg, 1.36 mmol) ^ y y 
-/V (62 mL) t^no^^/VA (40 mL) (OWl^W^\^WI^\^. ■^m^Hs^'O^'t 
hyi>A (257 mg, 6.80 mmol) ^Utl^ ^ST* 1 ^K^^ Lfc„ SfS^^^i^ 

^ii§Lfc^. ^^jET-e«^L. 5-(3,4-v'y b=3E^v-<^^v^/vT5y)-2-(2-y y 

/V)-7-(3-t KndE^>/y ^/l-t-y v^>'-6-'l'/V)[l,2,4] h y ryn [1,5-cl t^y ^^-^^ 
(593 mg, 1.30 mmol) ^ fifeSft: i: LXM 96%-t?#/Co 

5-(3,4-v'y bdrV-<^v'yV'T5y)-2-(2-7y/V)-7-(3-l:: Ka^v-y^ 
/Ut°y v?>-6-^>'V')[l,2,4] h y ryn[l,5-c]t°y 5: v^>^ (401 mg, 0-879 mmol) 
h y y;W;e-ng^if (8 mL) iC^^L^ T=y— (0.961 mL, 0.879 mmol) 
^3 itJ^ h y :7;v;a-n y ^ i/;?./U7f:^^^ (0.777 mL, 0.879 mmol) ^Mtl^ "W^X 

#b*vfc@ii|s:;S:3ii? y —/V (12 mL) h DMF (9 mL) (om^^Wk^ !3 
^t;-g'4^6 2 (152 mg, 0.493 mmol) 1:6^^^^ l-"CM56%X'#fc„ 
iH NMR (8 ppm, DMSO-de): 8.66 (s, UD, 8.30 (d, J=7.9 Hz, IH), 8.10 (brs, 
2H), 7.95 (d, J=1.6 Hz, IH), 7.92 (d, J=7.9 Hz, IH), 7.83 (s, IH), 7.25 (d, J=3.3 
Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IE), 5.43 (t, J=5.2 Hz, IH), 4.62 (d, J=5.2 
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Hz, 2H). 

Mass (m/z): 309 (M++l). 

m (KBr, cm 0: 1641, 1622, 1606, 1554, 1419, 1335, 1215, 1009. 
TiM'J^^ : C15H12N6O2 • 0-.2 H2O h. LT 

mM% : C 57.74%, H 4.19%, N 26.76% 

If^ig : C 57.76%, H 4.01%, N 26.94% 
gll^ : 292.8 - 293.2t: 

mMmG 3 

5-T 5 y •2-(2-7 y /W)-7-[4-(l- 1 Kn ^iX-l-7< ^Jl^^'^J^)^ :^^M[h2A] V V 

T)/pIi,5-c]t°y 5:v^^ iit^mes) 

mH&m 1 0T-#bJl.5 5-(3,4-i?7< b^v'-O'i^yVT ^ y )-7-(4-*c>'V^/V7:n = 
/V)-2-(2-7 y /V)[l,2,4] T y CI [1,5-c] ^i^y (1.00 g, 2.20 mmol) ^^^^^ 
/-/V (50 mL) iHllTk (10 mL) U 5^^^ (940 mg, 5.50 

mmol) *5J;t;0.5mol/L7K^{b•:^^ y •J'AtK^^ (22.0 mL, 11.0 mmol) 

X.. ji3feTx ^?£-e7^^^j»MiLfc„ ^}i^m^7kt2moifLmm^M^. mm^ 

"^zjLU^i/ayL. 5-(3,4-i^y ^ ^i/^^'v'/UT 5: 7 )-7-(4-;^7/V4?^iX7 31 = 
/W)-2-(2-7 y yl')[l,2,4l h y T >^ n [1,5-c] t° y ^ v'^ (856 mg, 1.78 mmol) 

^8i%r'#fco 

^tfj^fc 7-(4-;^;/VJi?=¥v/:7ci.^/V)-5-(3,4-v'^ h^^i^^^'i^/^T^ y)-2-(2-:7 
y/u-)[l,2,4] h y T >'n [1,5-c] t'y ^i^y^i^^ nn;^^y (50 mL) tc^«?U 
:^drf-y/V^ay K (5.00 mL, 57.3 mmol) Sr^JP^. 2mW^L1to Si^^^Sr 
^^TT'^^U ^iit-^i?'/-/^ (100 mL) SriP;t> 72 H^rB^i^ Lfc„ KJ?;: 

xmUU 5-(3,4-v^7« h=3rv'-<:/v^/wT5/)-2-(2-7y/v)-7-(4-y h^v-;*;!^;}? 
=/V:7i^/V')[l,2,4] h y [1,5-c] tfy ^ Z^y (830 mg, 1.71 mmol) 

96%T-#fCc 

#btLfc 7-(4-p« h^-y^ji^t^:^/^y^=^^\^y5-(B,4-i^;<'h^-y^yi^^^T^ 

J )-2-(2- 37 y /V)[l,2,4] h y T a [1,5-c] t° y $ v^^^ (580 mg, 1.20 mmol) ^ THF 
(30 mL) \Z.mn T/W=f :/#la^T^ QXAVl^n LfZo RJi^^U^'-^K 0.95 moKL 
p^f-zi^-r^^i/^A-fn^ K©THF^?^ (14.3 mL, 15.0 mmol) SrMTU ^ 

ux'smmimi^tco Rj$:m\mm:^^Mx.. m^^^^^tiianwfco ^mm^ 
m:^mm-^^^^y^j^x^mu mmLtcm. wmrx^mu 5-(3,4-i?;^ 

i/^ y i^yWT 5 / )-2-(2- 7 V ;V')-7-[4-(l- 1 K n ^ -l- ^/u) 7 31 

/v][i,2,4] h y Tyn[i.5-c]if*y 5 i^yon^^i^^ntt, 

mhflfzm.^<^^^:^^^^?^'^y (54 mL) iC^i^U ^©tK (3mL) *5j; 
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TJ^DDQ (958 mg, 4.22 mmol) SrJtlPx.. ^Jat' 3 m^^WLtZo S«tri5^ p d 

J -)V (4 mL) J: "9 15^^ -fL-a-tJ 6 3 (132 mg, 0.394 mmol) 6^^^ 

iH NMR (5 ppm, DMSO-cU): 8.06 (d, J=8.2 Hz, 2H), 8.00 (brs, 2H), 7.95 (d, 
J=1.7 Hz, IH), 7.57 (d, J=8.2 Hz, 2H), 7.51 (s, IH), 7.20 (d, J=3.3 Hz, IH), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 5.10 (s, IH), 1.47 (s, 6H). 
Mass (m/z): 336 CM++1). 

m (KBr, cm 1): 3500, 1660, 1655, 1599, 1550, 1228. 

itm'^im : C18H17N5O2 h b-r 

^aSiC : C 64.51%, H 5.32%, N 20.55% 
ti-^^ft : C 64.47%, H 5.11%, N 20.88% 
iSl^ : 246.0 - 246.6*^ 

lllfS^i6 4 

. 5-T 5 / -7-:/5"yW-2-(2-7 y /i^)[l,2,4] b P T n [l,5-c] t° P ^ v'^ (^fb-a-^^ 6 4 ) 
2 2 7-7'9^/^-5-(3,4-v^p« f driy-<^i^/l-T 5 y )-2-(2-:7 y 

/^)[1,2,4] T n [1,5-c] t° y 5: v':/ (1.85 g, 4.54 mmol) 5: v^iJ' n p ^ (18 
mL) ^WtK (1.0 mL) *5J;0DDQ (1.55 g, 6.81 mmol) ^Mtl^ 

^MT 5 0#rB!lt# t fco ^ ^ D P A t . 2 mol/L zK^fb"^ h y 

V^V\^fz.%.. %h^1iM'^^^9 J-i^i^'OW^^\^. 'fk-a-fe6 4 (118 mg, 
0.46 mmol) SrSfei^Si UTJlX^ 10%T'#fc„ 

iH NMR (6 ppm, DMSO ds): 7.91 (d, J=1.9 Hz, IH), 7.85 (brs, 2H), 7.16 (d, 
J=3.3 Hz, IH), 6.79 (s, IH), 6.71 (dd, J=3.3 Hz, 1.9 Hz, IH), 2.58 (t, J=7.7 Hz, 
2H), 1.65 (m, 2H), 1.33 (m, 2H), 0.91 (t, J=7.3 Hz, 3H). 

Mass (m/z): 257 (M+). 

m (KBr, cm O: 1666, 1606, 1558, 1421, 1382, 748. 
TD^^W : Ci3Hi5N5O-0.1H2O h LT 

: C 60.14%, H 5.74%, N 27.34% 
fl-^^iS : C 60.26%, H 5.91%, N 27.03% 
: 155.0 - 155.3*0 

HiiS^e 5 

5-T 5 J -2-(2-7 y /U)-7-(2-7 3i=/1^3i^::z7V)[l,2,4] h y T d [l,5-c] f y 5 

({b#ife6 5) 

%im 1 8 i:l^^^i:5^ife^ffiv\ 2-(3- > y :^^>i':^^=.'i':7^^/i')-l,3-i>:r 
=¥y 7 2-(73.=/V3i5=-=/i')-l- h y 7'^/^^X^^:ftx.TS^^?^^TV^, 5-(3,4- 
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h ^i/^yi^/l^T ^ y )-2-(2-7 y /V)'7-(2-73i=-/l^J^f-->'V')[l,2,4] VVT^ 
o [1,5-c] h'V^i^y (570 mg, 1.26 mmol) r i: tTilX^ 70% 

#btLfc 5-(3,4-:^;^ h^i^^yi^/^T 5 y)-2-(2-:7 U /V)-7-(2-7a.^/V^^zz 
©tK (0.5 mL) joiU^DDQ (430 mg, 1.89 mmol) ?r^Jn^s ^aT*6B#W# 

(13 mL) i: a P 7j^/^i^ (4mL) ©^-a^^i tJHiitiit, it-^^e 5 
(160 mg, 0.530 mmol) Sfei^^ i: UTflX^ 42%T'#fco 
m NMR (5 ppm, DMSO-de): 8.16 (brs, 2H), 7.95 (d, J=2.0 Hz, IB), 7.50-7. 60 
(m, 2H), 7.40-7.50 (m, 3H), 7.26 (s, IH), 7.23 (d, J=3.3 Hz, IH), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, IH). 
Mass (m/z): 301 (M*). 

IR (KBr, cm-i): 1645, 1599, 1538, 1323, 1234, 762, 744. 
Ttm^^m : CnHiiNsO-O.l H2O t LX 

mMi$. : C 67.16%, H 3.65%, N 23.32% 

H-^^ii : C 67.36%, H 3.72%, N 23.10% 
il!^ : 246.5 ■ 247.3t) 
mi^M 6 6 

5-r 5 / -2-(2-7 y /W)-7-(2-7*-/V^f'/V)[l,2,4l h U T'/P [l,5-c] \f])^py 

it^^es (600 mg, 1.99 mmol) <Sr^^y-/W (75 mL) Jc^^U 10%^^' 
7i:^^2>,/^m (60 mg) ^ItABA. 7k^#ffl^Tx SO'CX* 2 ^FhW^ t^o 

i^^^L^y^jU (12 mL) J:>9HM^U -fb-^^Se (350 mg, 1.48 mmol) ^ 

efeJiit^Bi: bTlK^ 74%-e#fc. 

m NMR (6 ppm, DMSO-cU): 7.91 (brs, 2H), 7.90 (d, J=1.7 Hz, IH), 7.20-7. 30 
(m, 5H), 7.16 (d, J=3.3 Hz, IH), 6.78 (s, IH), 6.70 (dd, J=3.3 Hz, 1. 7 Hz, IH), 
2.80-3.00 (m, 4H). 
Mass (m/z): 305 (M+). 

IR (KBr, cm 1): 1666, 1606, 1556, 1510, 1421, 748. 
TC^^tlf : C17H15N5O t VX 

mmm c 66.62%, h 4.93%, n 23.33% 

: C 66.87%, H 4.95%, N 22.94% 
: 205.0 - 205.1'C 

mmm6 7 
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5-T 5 y -2-(2- y y /V)-7-(2- 1 K 13 ^ i/ai^/u)[i,2,4] MJ T >^ P [l,5-c] If U ^ 

>- aii^ifee 7) 

^k-g-i^G (20.0 g, 51.9 mmol) ^ h/Vocy (300 mL) J^l^^U t'^/^hP 
•:f=J-)V7.% (25.5 g, 77.8 mmol) *5<J:0t'^ MJ 7:t=/^7js;^7^ ^'/•^y v'!^ A 
v^il'ny K (1.82 g, 2.59 mmol) ^Anx.. 3a#^31gfELfco K^S^^^^M^-C?^ 

-<^v?/vT 5: y )-2-(2-:7 y /v)-?- t^=Mi,2,4l h V t :/p [i,5-c] fc° y ^ v^^' (14.5 

g, 38.5 mmol) >^ t UTl|5l^ 74%-e#fCo 

#btlfc 5-(3,4-v'y h:Sr^;x-<^v'/VT^y)-2-(2-7y/V)-7-lf=Ml,2,4]hy 
T>^n[l,5-c]fy (5.00 g, 13.3 mmol) trTEIF (50 mL) ic^j|?U ^M. 

X^W^lif^ b 0.5 mol/L 9-:!J?7 If p [3.3. l] / '^>'<Z) THF^^ (66.3 mL, 33.2 
mmol) ^PiaH-eMT U $ fet^l 6 ^P^IiSM Uyto SiJJ?^^ 0*Ci3:?^ Litm. 
:^^J-)V (15 mL) , 6mol/L7K^fb-^ h y >J'i^7K^*3j:tJ«30%ii^^b7K^ 

:^X2n Tt^/UM, t/^/ -/KDM-a^«) X-mm 5-(3,4-i^y ^ 
Vv'/VT? /)-2-(2-:7 y /V)-7-(2-t Kp=¥v^3:^/W)[i,2,4] h V T >^ n [l,5-cl t' y 

mhfltz 5-(3,4-i^^ h^V^^v^/VT^y)-2-(2-:7y/V)-7-(2-t h^u^^y^L^ 

/v)[i,2,4] h y p [1,5-c] t" y ^ i>:/>^v'^ p p y :x (i80 mL) U 

M^Tk (10 mL) ;^J;t;«DDQ (3.45 g, 15.2 mmol) ^Mx.. ^UX5f^!^m:W 

it-^m 6 7 (421 mg, 1. 72 mmol) ^:B^mP^ t LTJlR^ lZ%XmZo 

m NMR (5 ppm, DMSO-ds): 7.92 (d, J=1.6 Hz, IH), 7.86 (brs, 2H), 7.17 (d, 

J=3.3 Hz, IH), 6.81 (s, IH), 6.71 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.65 (t, J=5.2 Hz, 

IH), 3.74 (dt, J=6.6 Hz, 5.2 Hz, 2H), 2.73 (t, J=6.6 Hz, 2H). 

Mass(m/z): 245 (M+), 215. 

ffi (KBr, cm O: 3120, 3091, 1655, 1650, 1595, 1508, 773, 762. 
Tt^^lf : C11H11N5O2 t LT 

mm\$. : C 53.76%, H 4.81%, N 28.36% 

tf^fi : C 53.88%, H 4.52%, N 28.57% 
i!ll^> : 207.2 - 207.8'C 

5-r ^ y-7-[3-(^^iJ' P:/n lif/M ^/I'T^ y)■(E)■yp/^•-l-:ty■l-W'>'^'l-2-(2■7 
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y 7V)[l,2,4l ^ y n [1,5-c] Wk-^tl 6 8 ) 

e ? -e#e)tv5 5-(3,4-v'^ h ^v'-<:/>^>'V'T 5 y )-2-(2-7 y ;u)-7-lf = 
7^11,2,4] hVTl/n [1,5-c] t° y ^ (13.4 g, 35.6 mmol) THF (120 mL) 
50% 4-^^>'^^^^7}^y i^-4-:^=3rv^K7K^V^ (16.7 g, 71.2 mmol) 

!>A (453 mg, 1.78 mmol) ^Mx.. S^m^WLfZo S-JtM 

L. (±)-7-(l,2-v^t FadriXai^/v)-5-(3,4-v^P^ b^v-^^v^/^T 5 y)-2-(2-7 y 
/V)[l,2,4] h y T)/n [1,5-c] t° y ^ v?:/ (9.68 g, 23.6 mmd) ^^^mi^t LXU 
$66%T'#fCo 

# b (A)-7-(l,2- t K ct i/^ f - /l/)-5-(3,4- ^ V^i^^yi^^l^T ^ 
/H-(2-y y >'^)[1,2,4] h y T y n [1,5-c] t" y 5 e^i^^lri^^ P n ^ >- (450 mL) . 
m^yi^ (45 mL) {C^«?U v^y*-//!^ (31.0 g) *5j:t/p< tJ'aia iJ?^^"^ h y 
•^-^ (7.56 g, 35.3 mmol) ^M^. ^UX Z ^r^mW\^tCo EJtM^M^U U 

5-(3,4-v'^ h^i^^^i^/l^T 5 / )-7->i^/V5 /V-2-(2-7 V >'^)[l,2,4] YVTl/n 
[1,5-c] If y 5 v'y (8.06 g, 20.5 mmol) ^^^mW- 1 LXW 87%T'#fCo 

T/^=^^^»f£Tx 60%7R^'fb-:^ hV^J>- (380 mg. 9.50 mmol) ^ THF (30 mL) 
KMM v'ji<^/k7j>;^;ijN y @^^a:^/V3i>?.r-/^(1.88 mL, 9.50 mmol) 

5/l-2-(2-7 y /i')[l,2,4] h y o[l,5-c]f y ^ ^^i^ (1.20 g, 3.17 mmol) S:^ 

ik'y)) ^^jvif n-rv^yy mdmm-.mk^^^M t»^u 5-(3,4-i;^ 

^ h'Sri^^yi?/>r 5 y)-2-(2-7 y /u)[i,2,4] h y r^/n [1,5-c] t°y 5 V'v-i-t 

^ y /U^ai^/i/zn;;^ x/V (1.35 g, 3.00 mmol) 6 i: tTllK^ 95%-e#fCo 
#bnfc 5-(3,4-i^7< h =3riX-<:/v'7^T ? /)-2-(2-:7 y /k)[l,2,4] h y n 
[l,5-clt°y 5: vf:x-7-TiJ^ y (1.30 g, 2.89 mmol) ^^^^ n a 

(20 mL) tC^^U T/Vrfy^Tx -78°C(C}^4Pbfcm. Imol/Li^-f 
yT'n tVVT/l^^^'i^At Ky Kc^byV3i>^^^ (8.68 mL, 8.68 mmol) ^l^ig. 
^-C-?1STL. #^i^O'C*T'#fiU-C IBtPsltiMib/Co Sf&^St^l^fBniX^^U':^ 

MLfc^^ JiJETT'iii^LfCo ^jg^p«i5'y-/i'T'hy^aV-i^3:xU 
5-(3,4-i;'7{ h=a^v'^i^-^^/I^T^/)-2-(2-7y/V)-7-(3-t: KD'¥i>'-(E)-:/n/-?-l-a: 
y-^>1';^)[l,2,4]^yT>/^[l,5-c]H'y (994 mg, 2.44 mmol) Sr^feS^ls 

i:LTlIX#84%-e#fCo 
#btlfc 5-(3,4-i^p« hdE^v/-<>'v?;^T^y)-2-(2-:7y/v)-7-(3-t Kd^S^-(E)- 
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7»n/N*-l-3ii^-W/l/)[l,2,4l h V Tyn[l,5-c]tr]J ^i?:/Sri?j5' n n^* ^> (81 
mL) ^StK (4.5 mL) *5j;tFDDQ (1.65 g, 7.29 mmol) ^M^. 

-2-(2-:7U/v)-7-(3-t K^drv^-(E)-y^/^°-l-J:^^-l-1'/^)[l,2,4] h U T^pU.S-c] 
t:° y 5 v'i/ (457 mg, 1.78 mmol) ^^^mi¥t LTJlX^ 87%-C'#fc„ 

5-T 5 /•2-(2-7 y 7L')-7-(3-t Kn^v^-(E)-7"n/-?-l-ai>'-i-^ 
;^)[l,2,4l^yTy^[l,5-c]t•y ^v^^^^T^iJ'/-/^ (15mL) iC^jSfL. i/i^ n 
T'ntVl/T^^/^T^V (208 mg, 2.92 mmol) ^M^. l^f^MUl^fCo EJtM 
\^7^mi\:^^m-rV}) (221 mg, 5.85 mmol) ^M^. ^U-(:30^mWL 

^ji^M^Wi&rx'mm u mm^ ^> y ;& ^^^^ ^-^y^yy^- m^mm : 
<omw.^i-)^nm:r!!i^fzML. "mr^-^^^y^fL. mm^^^y-^i^ (12 mD 

J: (3 Si^^ -fb-^ilb 6 8 (120 mg, 0.313 mmol) i: b-ClRs^ 18% 

iH NMR (6 ppm, DMSO-cU): 9.56 (m, 2H), 8.08 (brs, 2H), 7.95 (d, J=1.6 Hz, 

IH), 7.21 (d, J=3.3 Hz, IH), 7.00 (s, IH), 6.75-6.85 (m. 2H), 6.73 (dd, J=3.3 Hz, 

1.6 Hz, IH), 3.78 (d, J=4.3 Hz, 2H), 2.81 (dd, J=5.6 Hz, 5.3 Hz, 2H), 1.03 (m, 

IH), 0.53-0.61 (m, 2H), 0.38-0.41 (m, 2H). 

Mass (m/z): 311 (M+-I-1). 

IR (KBr, cm O: 1691, 1635, 1629, 1608. 

7tm^^ : CieHiaNeO • 2.0 HCl • 0.8 H2O t LX 

mmW. : C 48.47%, H 5.82%, N 20.88% 

th##[ : C 48.32%, H 5.47%, N 21.13% 
iil;^ : 263.5 - 264.2*0 

5-r 5 y -2-(2-7 y y^)-7-[2-(l- 1 Y'ne^i/i/^ n^>'^;W)3i^cr7W][l,2,4] hVT 

y n [1,5-c] t° y 5 >• iit^m 6 9) 
^b-a-i^G (1.25 g, 3.25 mmol) ^DMF (15 mL) {mML. 2-(l-by^^/U 
y /v;^^-^^^/^ p^:/^/u)ji5^^7k h y (2.29 g, 4.88 mmol) *5 

iTJ^t^;^ h y 31-/1/ :7;a->?>7^ >/<7v^!^Av?^ p y k (230 mg, 0.325 

mmol) ^M^. llOVXSmmmWLtCo Rl£;?^^^^^-C-)^*PUT Imol/Lx 
h y l/^/V'T ye^- ^ J>.yjvir y KO THF (7.50 mL, 7.50 nunol) ^^Px.^ 

/V^p-vh^77^- (Mmmm : ^ n P ^ 7« / -/VOM-a^^^) T-M 
|!IU 5-(3,4-i?p« h^v'^i^i?/VT5/)-2-(2-7y/^)-7-[2-(l-t Kp 'arv'v^iJ' p 

-<:^f^/v)j:5^:z/v][i,2,4] f y T:/p[i,5-c]t'y ^ vxmzo 

5-(3,4-i^;^ h 'ari^^:/i>/VT 5 y)-2-(2-7 y ;v)-7-l2-(l-l: Kp '^ri^i/ 
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mL) (c:^fi?U (4.5 mL) jSitJ^DDQ (2.13 g, 9.75 mmol) ?r*PxL. 

^UV 2 mmW:W tfcc RZM^i^ n n t 1 mol/L TKi^lb-^ b V 

b^fzMW^=^^ ^ -■^^ (12 mL) i:DMF (8 mL) <^jiS-^^$^J: "9^^^^ U 

-fb-a-fe 6 9 (536 mg, 1.73 mmol) ^ S^'^b^b i UTHJl'^ 53%T-#fco 

m NMR (8 ppm, DMSO-dfi): 8.08 (brs, 2H), 7.94 (d, J=1.6 Hz, IH), 7.20 (d, 

J=3.3 Hz, IH), 7.04 (s, IH), 6.72 (dd. J=3.3 Hz, 1.6 Hz, IH), 5.47 (s, IH), 

1.60-2.00 (m, 8H). 

Mass (m/z): 310 (M++1). 

mCECBr, cm-i): 1666, 1650, 1637, 1606, 1589, 1551, 1419, 1227, 1182, 746. 
TtmH^m : C16H15N5O2 h\.X 

HaSliC : C 62.37%, H 5.03%, N 22.73% 

W-^lft : C 62.13%, H 4.89%, N 22.64% 
ife^. : 249.5 ■ 249.9*C 

mmm i o 

5-T 5 y-7-[l-(iX^ tVl^^ ^/l^)- 1,2,3,6- 7^ >7 t Kn Ify 

M'2<2-y ]) yv)ll,2,4] b y T y n [l,5-c] t° y ? i>> ('fb-a'tl 7 0 ) 

it-^mG (5.30 g, 13.7 mmol) ^YjV^^y (300 mL) f^l'^^U mi-4-(b 
y y^>'k;^^::^7V-3,6-i^t Kn-2H-t° y v^:/-i-;&/vjJ?^^^ tert-^'?^/^^;^^/^ 
(9.70 g, 20.6 mmol) ^3it)?lf^ h y 73i:^/V/Jn;^7^ Av^tJ' o y K 

(1.00 g, 1.37 mmol) ^Mtl. 6 itngit^g u^o t> i^^ 

m^^m:^^ir^ytmk=^^;i^<om-^m^) -efss^b. 7-[i-(tert-7'b^i>' 

;&/V7j?^/U')-l,2,3,6-xh^t Knk°y v'>'-4-r;V]-5-(3.4-i^p< h^JS^iX^y v'/WT 
5 y)-2-(2-7 y /l-)[l,2,4] h y ry all.S-dfy ? -J^y (4.19 g, 7.87 mmol) 

#^tlfc 7-[l-(tert->^ h^iX;i7/^/J?^/l')-l,2,3,6-x h 7 t Kn t°y v':/-4-'T 
/^]-5-(3,4-v^p« h^i/^:/v^/l'T ^ y)-2-(2-7 y /^)[l.2,4l h y p[1,5-c] t° y 
(3.90 g, 7.31 mmol) h y 7/U;^-Dg^i^ (50 mL) lC^j|?U T^y— 
(2.40 mL, 22.0 mmol) *5 h y :7/V;e-p ^ yi^/VH^y^ (2.00 mL, 22.0 
mmol) SriPx.. 4 Nf^^^aT^if Ulfeo SlJ;^J::t>^f"/v^-7'>'V*3j;t5T>'^ 

-2-(2-7 y yV')-7-(l,2.3,6-7' b 7 k Kn tfy i^y-A-^ ;v)[l,2A'i Y y Tyn[l,5-c] 
l^y ^ v'^^ (1.04 g, 3.68 mmol) SrHfe^^ b LTflZ^ 50%-e#fc„ 
# P, tbfr. 5-T ^ / ■2-(2-7 y /l')-7-(l,2,3,6-7' h 7 t K a f y i^^^-4--f 
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MllM] T >^ n [1,5-c] (300 mg, 1.06 mmol) ^i^^nxi;^^:^ 
(lOmOmWt (ImL) (Dm^1^m\^mmU v^^5'py^^^°:/;*/^#T/^xt F 
• (0.158 mL, 2.13 mmol) iSi.XJ^hVr± ^drv'7K^'fb^^'^•^ hV'>J>^ (673 
mg, 3.18 mmol) ^Mx.. M-r*6W»Lfc„ RJ^MK 2 mdUL M^ti- h 

&^mW-^=^^ y -;K10 mL) J: »9 S^fs Uit^^ 7 0 (190 mg, 0.505 mmol) 
^ Sfe^BH i: UTilX^ 48%-e#/Co 

iH NMR (5 ppm, DMSO-cU): 7.92 (d, J=1.6 Hz, IH), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, IH), 6.92 (s, IH), 6.89 (m, IH), 6.72 (dd. J=3.3 Hz, 1.6 Hz, IH), 
3.20-3.23 (m, 2H), 2.66-2.70 (m, 2H), 2.55-2.60 (m, 2H), 2.30 (d, J=6.6 Hz, 2H), 
0.87 (m, IH), 0.45-0.55 (m, 2H), 0.10-0.15 (m, 2H). 
Mass (m/z): 337 CM*-H). 

IR (KBr, cm-i): 1664, 1647, 1641, 1598, 1425, 1225. 

Ttm^W : C18H20N6O • 0.3 H2O t LX 

^iljfi: : C 63.48%, H 6.01%, N 24.32% 

H-^jfi : C 63.25%, H 6.07%, N 24.59% 
BM. : 196.9 - 197.4'C 

m^m 7 1 

5-T^ /-7-[l-(iyi^ M-2-<2-y V /^)ll,2,4] h 

3rVxi [1,5-c] {fi^-hm 7 1 ) 

MMm 7 0 -C#6)tt5 5-T 5 / -2-(2-7 ]) /v)-7-(l,2,3,6-7' h 7 t Kn ]) 
-4-f /U)[l,2,4] M) T y n [1,5-cl If D $ >- (900 mg, 3. 19 mmol) / —)V 

(60 mL) K'mnX-. 10%/-«7v?!>A/^m (50 mg) ^iPx.. 7K*#ffl^T. OOt: 
T'2^^^#LfCo S^&^-fey^ ^^iiiLfc^> ^i^^f^JilETT'Mt. 5-T 

5 J ■2-(2-y V /v)-7-(fc°-< y v^:/-4-r /^)[i,2,4] b y o [1,5-c] tr y 5 i^>' (750 

mg, 2.64 mmol) t LTJ|X$ 83%T-#fcc 

#e);Jxfc^^^i^ (300 mg, 1.06 mmol) ^v^i5^ a n ^ ^(20 mL)i:g^^ (2 
mL) (^Xl-a-Wl'^^ft^ ^yi!7X2Zfn/<yjU/U^T/\^y'i: K (0.120 mL, 1.58 
mmol) tS^Xf h]}T± h =3f i-'TK^^b^ hi) •J' A (450 mg, 2.12 mmol) ^ 
m^.^UX 3 ^rB^fti^ LfCoSlS?^}- 2 mol/LTHmbf- V y A7K^I^^;!3B;i> 

I^JETT'^^ LfCc y :!57 ^/Ui? n-7h>5^7:7^- (^ttJ^^J^ : >^ n o tIs 

i 7? ^ y -/vos-^^iE) xmm bfc^. # btt/c y (5 

mL) i >? If i^^ t> it^!^ 7 1 (100 mg. 0.296 mmol) ^^^f^^ t UTlR^ 
28%T?#:/te 

iH NMR (8 ppm, DMSO-ds): 7.92 (d, J=1.6 Hz, IH), 7.84 (brs, 2H), 7.16 (d, 

J=3.3 Hz, IH), 6.80 (a, IH), 6.71 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.05-3.10 (m, 2H), 
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2.47 (m, IH), 2.20 (d, J=6.6 Hz, 2H), 1.60-2.10 (in, 6H), 0.83 (m, IH), 

0.40-0.50 (m, 2H), 0.05-0.10 (jn, 2H). 

Mass (m/z): 338 (M++1), 323. 

m (KBr, cm-i): 1664, 1606, 1560, 1417, 1328. 

jum^^ : Ci8H22NeO • 0.1 H2O t LX 

MMiU : C 63.24%, H 6.93%, N 24.76% 

th^iit : C 63.55%, H 6.58%, N 24.70% 
iil!^. : 186.4 - 186.6^: 

mm^i 7 2 

5-T 5 y -2-(2-7 V ;l')-7-[l-(l,2,3-5^Ti^Ty-/W-f /l-)^ ^;U'-l,2,3,6-7" h 9 
t Kp k° !;-»'-4-'l'yV][l,2,4] h y n[l,5-c]lf y 5 i^^:^ (-fb-^^ 7 2) 

mmm? 0 tmmi:^^^:^^\ ^y^^-:rn^'^-y%j\'ifsr)\^y^ KSr 1,2,3-^ 

iJ^/^/U (10 mL) i: DMF (2mL) (DtS-^^lft J: •? If 3^^ L. -fb^i^? 2 (144 
mg, 0.379 mmol) Sfei^^ i: UTflX^ 36%-C#^o 

iH NMR (5 ppm, DMSO-de): 9.11 (s, IH), 7.92 (d, J=1.6 Hz, IH), 7.81 (brs, 
2H), 7.16 (d, J=3.3 Hz, IH), 6.92 (s, IH), 6.88 (m. IH), 6.71 (dd, J=3.3 Hz, 1.6 
Hz, IH), 4.18 (s, 2H), 3.25-3.30 (m, 2H), 2.70-2.75 (m, 2H), 2.55-2.60 (m, 2H). 
Mass (m/z): 381 CM+-H). 

ni (KBr, cm O: 1664, 1654, 1598, 1560, 1508, 1227. 
itW:^^ : C17H16N8OS • 0.3 C2H5OH • 0.1 H2O h bX 
: C 53.31%, H 4.20%, N 28.25% 
fh^lfi : C 53.38%, H 4.58%, N 28.29% 
: 227.8 - 228.2^ 

5-T ^ / -2-(2-7 y 7V)-7-[l-(2-p< h 'aE^'>ai^/u)-l,2,3,6-7^ h 7 1 Kn If y i?:/-4- 

-r /H[i,2,4] h y T y n [1,5-c] If y ^ v^:/ ({k-a-ti 7 a ) 

7 0 Tr#ejtl5 5-T 5 y -2-(2-:7 y /U)-7-(l,2,3,6-7" V 7 t Fn t° y v?:x 
-4-1' /^)[1,2,4] f y T P [1,5-c] k° y 5 v^:/ (600 mg, 2.13 mmol) ^ DMF (10 
mL) IJI^^^U 2-y b^':x-l-7'a^^^i/ (0.300 mL, 3.19 mmol) *5j;tJ«hy 
:x.=f-)VT % y (0.890 mL, 6.38 mmol) '^MkX'M.^'^ 11 ^re^^^bfco Si^?^ 
^mETXW^ U mt^^y y ^^^^ xi-^V^yy^- mmM%. : n d tJn 

/vi=K<tyi5'/-/K^Ji^^i^) -cit^Lfce '^^f\.tz^^mw-^^^ y-''^ (5 

mL) J; ^)SMHlt. i\:,^<^7 3 (90 mg, 0.264 mmol) 5:6^^^^ LTJlX^ 
12%T'#fc„ 

»H NMR (8 ppm, DMSO-de): 7.91 (d, J=1.6 Hz, IH), 7.80 (brs, 2H), 7.16 (d. 
J=3.3 Hz, IH), 6.91 (s, IH), 6.86 (m, IH), 6.70 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.48 
(t, J=5.9 Hz, 2H). 3.32 (s, 3H), 3.15-3.25 Cm, 2H), 2.60-2.70 (m, 2H), 2.60 (t, 
J=5.9 Hz, 2H), 2.45-2.55 (m, 2H). 
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Mass (m/z): 340 (M++1). 

mCKBr, cm-i): 1662, 1656, 1647, 1635, 1608, 1558, 1550. 
TD^^^ : C17H20N6O2 • 0.4 H2O t hX 

MMU ■■ C 58.88%, H 5.96%, N 24.26% 

f^mt : C 58.74%, H 6.03%. N 24.18% 
il!^. : 164.2 - 164.6^ 

mmm 7 4 

5-T ^ y •7-[l-(2-^ ^7^-2- 1 dri^T^n tVv)-l,2,3,6-x h 7 t Kn t° y v^:/ 

■4-(M-2<2-y y /v)[i,2,4] h y D[i,5-clt°y 5 i^^^^ (-fb-a-ti 7 4) 
^/w)-i,2,3,6-r b 7 Kn f y /v]-2-(2-7 y /v)[i,2,4] h y P 

[1,5-c] If y 5: i^'i^ (1.70 g, 4.63 mmol) ^^^MWi: LXJtK^ 65%-e#fco 

#6)tlfc5-T$y-7-[l-(3ibdriy;(7/^7j?n/k;^5^7U')-l,2,3,6-x h7t Knt'y 
i^i^-4-f /l']-2-(2-7 y 7P)[1,2,4] b y T>^ci [1,5-c] t°y 5 (500 mg, 1.36 
mmol) <SrTHF (50 mL) J^^j^L. 0.95 mol/L ^ 5^/Wi/;t-t/>>i>.7'o 5 
THF^VlS (28.6 mL, 27.2 mmol) ^ TEJF (20 mL) X^^Ltzmm^. CCT' 

M'7i5^-t>i/!J'.^T^i^L.^l|ji tfc^.MJETT'lii^LfCo^^^ THF(12 mL) 
\^^mU DBU (2.35 mL, 1.71 mmol) StADx.. Mia-C2 ^I!g0l#bfeo 

?K^?^jETT?ife^ u mmt:i^ y '^^/ViJ^ uTh^yy^- mmmm : ^ n p 

;f;7VAi:7«tJ'y->'KDjE'a'^SE) T'i^^Lfco #f)tbfcefe@#:<lr^>5'y-/i- (6 
mL) <t U Sl^^ it^!^ 7 4 (120 mg, 0.340 mmol) SfeM^ i LTllX^ 
25%T?#:fco 

iH NMR (5 ppm, DMSO-de): 7.92 (d, J=1.7 Hz, IH), 7.80 (brs, 2H), 7.17 (d, 
J=3.3 Hz, IH), 6.91 (s, IH), 6.87 (m, IH), 6.71 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.12 
(s, IH), 3.20-3.30 (m, 2H), 2.70-2.80 (m, 2H), 2.40-2.55 (m, 2H), 2.34 (s, 2H), 
1.12 (s, 6H). 

Mass (m/z): 355 (M+-H). 

mCKBr, cm-i): 1666, 1652, 1647, 1602, 1558, 1551, 1457, 1419, 1124, 752. 

Ttm^j^m : C18H22N6O2 • 0.3 H20 t Lx 

: C 59.99%, H 6.47%, N 23.31% 
this : C 60.09%, H 6.33%, N 23.36% 
ill^ : 197.8 - 198.lt: 

mmm7 5 

5-T^/-2-(2-7y7V)-7-[l-(2-t Ka ^i/^^^^)- 1,2, 3,6-x ^7t Kaf y 
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-4-^ /V][l,2,4] hVT:/n [1,5-c] ^^^^ iit^m 7 5 ) 

7 1 Kn y y-4-r/V]-2-(2-7 P /vMl.2,4] MJ T>^ p [1,5-c] f U 5 v'i/ (500 
mg, 1.36 mmol) ^ THF (40 mL) iZ^MU T7V=fy^WT. -lOVX^mWL 
fCoS^&M^!^lC0.95moiyLv'-ry7'ntV^T/v5::^[>At Ky K(^--=3rf-^^ 
1^ (17.2 mL, 16.4 mmol) %I^MT-?1STU ^ b\m^X- l^mWiWVfZo 

(10 mL) lc::^i5|L^ i^mit^^Mi-hV ^J>^ (257 mg, 6.80 mmol) 

^M.X'2mmmwLtio Rmm^wmrxi^mu M^wzR-esfc^Lfc # 

btbi/tfifeSf^^^^iJ'/-/^ (10 mL) i:DMF (2mL) OM^«<tO»i^^ 
U -fk-^i^T 5 (244 mg, 0.748 mmol) Sr^feiitH^^ LTJlX^ 55%-C#;^c„ . 
iH NMR (5 ppm, DMSO-ds): 7.93 (d, J=1.6 Hz, IH), 7.82 (brs. 2H), 7.17 (d, 
J=3.3 Hz, IH), 6.92 (s, IH), 6.88 (m, IH), 6.71 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.45 
(t, J=5.2 Hz, IH), 3.56 (dt, J=5.6 Hz, 5.2 Hz, 2H), 3.15-3.25 (m, 2H), 2.60-2.65 
(m, 2H), 2.40-2.60 (m, 4H). 
Mass (m/z): 327 (M++1). 

m (KBr, cm-i): 1643, 1635, 1604, 1556, 1510, 1413, 1329, 1215, 1038, 746. 
Tn^^^f : C16H18N6O2 - 0.2 H2O tLX 
mmW. : G 58.11%, H 5.93%, N 25.60% 
: C 58.24%, H 5.62%, N 25.47% 
Sll^. : 199.2 - 199.9°C 

MMm 7 6 

5-T ^ y -7-[l-(3-7{ 5^/^-3- 1 Kci ^:^:;^^/i')-l,2,3,6-x h 7 t Kn If P v?i<'-4- 
•^yV]-2-(2-t7 y /V)Il,2,4l h y T/n[l,5-dl^ y ^ 5^:/ ({b-^^^ 7 6) 

^ii^?!l7 3 il^^j^jj;^^^ffiv\ 2-p« h^i/-i-::/D^ai^:/Sr^^:/;^/v^:^ 
^ 3-i^7«^/v-3-t KndrV-l-:/^/^^;^x;H^ftx..TKJS:^lrfTofCo #bnfc. 
m;fc^tl^ixy;{7<5^/ViJ'P-r (M^^ : ^ n n i: y ^ y - 

/K7)iii^«) x-mmi^fzo nhnfcj^^mi^^=^^ y --'^ domD <t?)Sj^ 

S -fk-a-il^ 7 6 (719 mg, 1.95 mmol) <lr ^^^fs UTIIX^ 55%T-#fCo 
iH NMR (8 ppm, DMSO-de): 7.92 (d, J=1.7 Hz, IH), 7.82 (birs, 2H), 7.17 (d, 
J=3.3 Hz, IH), 6.91 (s, IH), 6.88 (m, IH), 6.72 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.59 
(s, IH), 3.10-3.20 (m, 2H), 2.60-2.70 (m, 2H), 2.40-2.60 (m, 4H), 1.59 (t, J=7.2 
Hz, 2H), 1.11 (s, 6H). 
Mass (m/z): 369 (M'+l). 

m(KBr,cm i): 1641, 1608, 1554, 1512, 1425, 1331, 1219, 1182, 744. 

5c^^^ : C19H24N6O2 • 0.6 C2H5OH i LX 

mmW. : C 61.23%, H 7.08%, N 21.39% 

: C 61.26%, H 7.02%, N 21.22% 
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ill^ : 183.5 - 184.0^: 

mmi 7 7 

;UT 5 y ^f"/l-)T 5 K Wb-a-i^ 7 7 ) 

it'^m4: 1 (4.53 g, 19.8 mmol) ^g^^ (160 mL) K^ML^ ^©tK (40 mL) 
l-^^tfc^yl'^T ^ (3.46 g, 35.7 mmol) tt^fc^s h))^ 
(2.51 g, 27.7 mmol) ^M^. ^^fiT' 4 mmMW tfCc Rf&?^l-^@7R i: 2 mol/L 
:^^^>&PX.> mbfc@fls:^»Lfcm. ^^^t. 5-T.5 7 -2-(2-7 y /V)[l,2,4] 
h y TyD[i,5-c]t°y ^ v^:/-7-;^;/V4?>-^ (4.33 g, 17.7 mmol) ^Sfe^^^i: L 

Tl|X^89%TWCo 

5-7 ^ y-2-(2-7 y /V)[l,2,4] ^ y TyD[l,5-c)l^y ^ i?:/-7-:*/V'5j?:/ 
i& (500 mg, 2.04 mmol) ^DMF (50 mL) l^l^^L. N-T'fef'/V^^^^v^ 
T5i^ (313 mg, 3.06 mmol) ^ l-J^^/V-3-l3-(v^p« ^^VT ^ /):/n l:Vw)*;Uj}? 
i;?-r 5 K • imt^ (782 mg, 4.08 mmol) iSiO? 1-t Kn^fV^:/)/ b y T>^ 
-/V (312 mg, 2.04 mmol) ^M^. ^jfl-C 12 m^WiWl^lto ^Jt^m^^ ^^^^ 
)VJ>. (30 mL) 33j;t>*T/l'Xt K^v^^ (iXi/-7-T/VFy vf^iM. 1.0 g) ^ 

mL) t DMFd mDOig-a-^Ei ^ ffSSfs 7 7 (319 mg, 0.970 mmol) 

^ e fe/i^ B% L-C JK^ 48%T'#fc„ 

iH NMR (6 ppm, DMSO-de): 8.37 (t, J=6.0 Hz, IH), 8.15 (brs, 2H), 8.00 (t, 
J=5.3 Hz, IH), 7.95 (d, J=1.6 Hz, IH), 7.46 (s, IH), 7.24 (d, J=3.3 Hz, IH), 
6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.38 (dt, J=5.9 Hz, 5.3 Hz, 2H), 3.21 (dt, 
J=6.0 Hz, 5.9 Hz, 2H), 1.82 (s, 3H). 
Mass (m/zV- 330 (M++1). 
m (KBr, cm-i): 1654, 1637, 1560, 1540. 
itWj^^ : C14H16N7O3 • 0.8 H2O i LT 
: C 48.97%, H 4.60%, N 28.26% 
tf^iS : C 48.92%, H 4.87%, N 28.52% 
: 233.8 - 234.0''C 

%m\ 7 8 

5-T ^ y-2-(2-7 y /V)[l,2,4] h y T^/oll,5-c]t°y ^ ^J'V-1-tnVif^vm.^-<:y 
v?;v-N-^^/V)r $ K «b-a'tl7 8) 

^5S^JP;t^ ^TT'^i^Ufcm. J-fV (18 mL) J;>5S^^U 

-fb-a-'^ 7 8 (223 mg, 0.579 mmol) SfeiiS^ i: UTitZ^ 28%"e#^. 
iH NMR (8 ppm, DMSO-de): 8.96 (brs, IH), 8.23 (brs, 2H), 7.96 (m, IH), 
7.25-7.40 (m, 5H), 7.22 (m, IH), 7.10 (s, 0.6H), 7.08 (s, 0.4H), 6.74 (m, IH), 
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4.67 (s, 1.2H3, 4.55 (s, 0.8H), 2.90 (s, 1.8H3. 2.85 (s, 1.2H). 
Mass (m/z): 348 CM++1). 

m CKBr, cm-i): 1685, 1653, 1637, 1612, 1560, 1508. 
Ttim^^ : CisHieNeOa • 1.0 HCl k tT 

mum : C 56.19%, H 4.52%, N 21.61% 

ffW-m : C 56.18%, H 4.45%, N 21.84% 
: 188.5 - 1S9.1V 
MMM 7 9 

5-T ^ y-2-(2-:7 y ;u)[i,2,4] h y Ti/p[i,5-c]fy 5 ^:;^y-i'^/u:^ym{^-^y 

^^y-zw (14 mL) J:»9Si^^U {"C^mi 9 (403 mg, 0.994 mmol) ^^feiit 
B% ^: UTife^ 61%-e#fc„ 

iH NMR (6 ppm, DMSO-de): 8.22 (brs, 2H), 7.93-7.97 (m, IH), 7.20-7.40 (m, 
5H), 7.22 (d, J=3.3 Hz, 0.6H), 7.20 (d, J=3.3 Hz, 0.4H), 7.10 (s, 0.6H), 7.03 (s, 
0.4H), 6.70-6.75 (m, IH), 4.71 (s, 1.2H), 4.58 (s, 0.8H), 3.30-3.40 (m, 2H), 
2.30-2.45 (m, 2H), 2.13 (s, 2.4H), 1.97 (s, 3.6H). 
Mass (m/z): 406 (M*-i-l). 

IR (KBr, cm-i): 1670, 1639, 1606, 1576, 1508, 1471, 1423, 1221. 

: C21H23N7O2 • 0.2 H2O LT 
%mm. : C 61.46%, H 5.91%, N 24.13% 

: C 61.66%, H 5.77%, N 23.97% 
gfe^ : 215.2 - 215.410 

%im\^ 0 

5-T^ >'-2-(2-:7 y 7l')[l,2,4] h y Tl/ n[l,5-c]l:f y ^ i^:/-7-:«7/^3i?>'^(3,4-v^^ 

h ^y^v^j>)v)T $ K ({b-a-tJ so) 

7 7 }i¥mi-)5'm:m\^. N-r-tf^/i-^f" v^^v't ^ ^-^-^^ b y ^i^r 

^^l^li-txTSf&^fTo/Co ^btt/da^^fe^^^/wv (12 mL) i DMF 
(1 mL) (O^i-a-^j^^i ^? WI^B^B -fb-a-i^ 8 0 (320 mg, 0.812 mmol) ^fife 
Ite^i: bTM40%l:-#fCo 

iH NMR (8 ppm, DMSO-de): 8.54 (t, J=6.0 Hz, IH), 8.16 (brs, 2H), 7.95 (d, 
J=1.6 Hz, IH), 7.49 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.97 (s, IH), 6.92 (d, J=8.5 
Hz, IH), 6.88 (d, J=8.5 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.44 (d, J=6.0 
Hz, 2H), 3.74 (s, 3H). 3.73 (s, 3H). 
Mass (m/z): 394 (M"^). 

IR (KBr, cm O: 1677, 1645, 1619, 1523, 1515, 1261. 

7n^^«f : Ci9Hi8N6O4-0.1H2O h LT 

HaiHit : C 57.73%, H 5.04%, N 21.36% 
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H-^iE : C 57.60%, H 4.63%, N 21.21% 
Sll^ : 182.1 - 182.4*0 

mmms i 

5-T5/-2-(2-7y7V)Il.2,4] hVTyx2[l,5-c]\fV ^ v^:/-7-;^7/V7}? V^lN-(3,4- 

|^^ai5^/V^|^^;!]P;t, mmLtiW^B^^^y-^^ (12 mL) i:DMF (3mL) 
(Z^jgi-^^ii J; ^ W^ie -fb-a^ife 8 1 (231 mg, 0.520 mmol) ^ Sfe^^ t LX 
IIX^ 32%T*#fc, 

iH (5 ppm. DMSO-de): 8.21 (brs, 2H), 7.95 (d, J=1.6 Hz, IH), 7.22 (d, 
J=3.3 Hz, 0.5H), 7.20 (d, J=3.3 Hz, 0.5H), 7.08 (s, 0.5H), 7.07 (s, 0. 5H), 
6.80-7.00 (m, 3H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.58 (s, IH), 4.46 (s, 1H3, 
3.77 (s, 1.5H), 3.76 (s, 1.5H), 3.73 (s, 3H), 2.87 (s, 1.5H), 2.85 (s, 1.5H). 
Mass (m/z): 409 (M^+l). 

IR CKBr, cm-i): 1651, 1637, 1556, 1512, 1425, 1419, 1317, 1236, 763. 
Ttm^Vr : C20H20N6O4 • 1.0 HCl • 0.1 H2O LT 

USait : C 53.81%, H 4.81%, N 18.93% 
fiWm : C 53.78%, H 4.78%, N 18.81% 
MM. : 190.3 - 190.8^: 

mmms 2 

5-T5 /-2-(2-:7 ]) /V)[l,2,4] > y Tyn[l,5-clfc°y ^ v'>'-7-;^/^Jj^^^(3,4-v^7 
/U;^ u i/^yi;^/U)r ^ K ('fli'^i^ 8 2) 

:/v'/l'T^:^{Cftx.T^^fTofCo #btlfca^^i^Sr:^i5'/-/V (14 mL) 
t DMF (3 mL) O^-g^^lii •? SM^b 'fb-^'fe 8 2 (440 mg, 1.21 mmol) 
^ i: LT W 74%-T?#^o 

iH NMR (6 ppm, DMSO-da): 8.86 (t, J=6.3 Hz, IH), 8.15 (brs, 2H), 7.96 (d, 
J=1.6 Hz, IH), 7.49 (s, IH), 7.30-7.42 (m, 2H), 7.25 (d, J=3.3 Hz, IH), 7.20 (m, 
IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz. IH), 4.50 (d, J=6.3 Hz, 2H). 

Mass (m/z): 371 (H++l). 

m CKBr, cm-i): 1670, 1653, 1637, 1616, 1606, 1576, 1560, 1508, 1473, 1423, 
1221. 

Ttm^m : C17H12F2N6O2 t LT 
USSffi : C 55.50%, H 3.27%, N 22.90% 
If^ffi : C 55.14%, H 3.27%, N 22.69% 
: 254.5 - 254.9t: 

mmm8 3 

5-T ^ y -2-(2-y V /v)[i,2,4] ^ y Ti/nli,5-c]tf y ^ i;^y-7-:^/v:^ymB-}^v 
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HiiM 77 1 mm-^i:&^x\ N-T-fe^/v^f - V i^i;?T ^ 3- if = y /wr ^ 

;cft;tTSii;^lrfTofc„#f5tLfc:&^^«fe$r:t^/'-yU(15inL) t DMF(2mL) • 
(Om-B-^m^ ^ U it^^ 8 3 (450 mg, 1.34 mmol) tr ^feM^ t tx 

iH NMR (6 ppm, DMSO-de): 8.88 (t, J=8.3 Hz, IH), 8.59 (d, J=1.6 Hz, IH), 
8.48 (dd, J=4.9 Hz, 1.6 Hz, IH), 8.15 (brs, 2H), 7.96 (d, J=1.6 Hz, IH), 7.77 (d, 
J=8.0 Hz, IH), 7.51 (s, IH), 7.37 (dd, J=8.0 Hz, 4.9 Hz, IH), 7.25 (d, J=3.3 Hz, 
IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.56 (d, J=8.3 Hz, 2H). 
Mass (m/z): 335 (M+). 

IR (KBr, an O: 1668, 1655, 1608, 1567, 1527, 1510, 1498, 1331, 762. 
Ttm^^ : C16H13N7O2 t LT 

HaOffi : C 56.98%, H 3.99%, N 29.59% 

H-lf^it : C 57.31%, H 3.91%, N 29.24% 
WlM, : 229.7 - 230*0 

mti&m8 4 

5-T5 /■2-(2-7 !J/W)[l,2,4l b V T ^ p [l,5-c] f 5 v^^^-7-;«7/V2j?:^iE[2-(2-t:'' 

y i^/l.)a:.^MT 5 K (^b-g-^J 8 4 ) 

7 7 i: l^a=^i;&-^^ffiV^. N-Tir 5^7^31 f^Wt^^T 5 2-(2-r ^ y 
^^/v)t°y i^:/J::ftxL-C^JS^=fTofCo#bnfcm;fefi&ti^^^y-/^(l2 mL) 
t DMF (2 mL) (DU^^m^ ^ #^hh U it^^ 8 4 (524 mg, 1.50 mmol) 

iH NMR (6 ppm, DMSO-ds): 8.55-8.65 (m, 2H), 8.16 (brs, 2H), 7.95 (d, J=2.0 
Hz, IH), 7.72 (dd, J=7.6 Hz, 5.6 Hz, IH), 7.46 (s, IH), 7.25-7.30 (m, 2H), 7.24 
(d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 2.0 Hz, IH), 3.71 (dt, J=6.9 Hz, 6.3 Hz, 
2H), 3.03 (t, J=6.9 Hz, 2H). 
Mass Wz): 350 CM+-H). 

IR(KBr, cm-i): 1655, 1645, 1623, 1606, 1576, 1535. 
Ttm^^m : Ci7HibN7O2-0.5H2O t LT 

^S'Jfit : C 57.09%, H 4.51%, N 27.23% 

tf^ffi : C 56.98%, H 4.50%, N 27.36% 
it^, : 200.3 - 200.5^ 

MMms 5 

5-T ? y -2-(2-7 V /V)[l,2,4] h }) T^^n [l,5-c] t° y ^ i^V-7-;^>'V#^^^{N-[2-(2- 
t-y v5/W)j^f^/k]-N-y^/V}T5 K 5) 

-2-(2-fy i;';v)^f^/VT 5 ^/{Jlf^xTRli&^fTofCc #btvfcm^^i^^^^ y 
-/V- (6mL) <k»JB3i^^U -fb-^^SS (379 mg, 1.25 mmol) ^&^^^tL 
TIR^ 76%-e#fCo . 
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iH NMR (8 ppm, DMSO-de): 8.54 (d, J=4.3 Hz, 0.5H), 8.33 (d, J=4.2 Hz, 0. 
5H), 8.18 (brs, 2H), 7.95 (d, J=1.6 Hz, IH), 7.75 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 
7.62 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 7.36 (d, J=7.6 Hz, 0.5H), 7.10-7.30 (m, 
2.5H), 6.92 (s, 0.5H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 6.67 (s, 0.5H), 3.74 (t, 
J=7.6 Hz. IH), 3.67 (t, J=7.6 Hz, IH), 3.05 (t, J=7. 6 Hz, 2H), 2.98 (s, 1.5H), 
2.92 (s, 1.5 H). 
Mass dn/z): 364 CM++1). 

IR(KBr, cmO: 1653, 1637, 1623, 1616, 1610, 1560, 1508, 1500. 
7C*5>W : C18H17N7O2 ■ 0.5 H2O t LX 

%mi$. : C 58.19%, H 4.77%, N 26.34% 

nW-U : C 58.06%, H 4.87%, N 26.33% 
ill^. : 151.5 - 152.0*0 

mmms e 

5-T^/-2-(2-7y/u)ii,2,4i h})ryn[i,5-c]\^v %-::^y-7-^j^^yMk(2'?^ 

i/:iu^;V)T% K (-fb-a-^S 6) 

5 Wi^^ Ls -fb-a-^^ 8 6 (231 mg, 0.764 mmol) ^ S&fe^ i UTlR^ 47%-e 

IH NMR (5 ppm, DMSO-de): 8.15-8.30 (m, 3H), 7.95 (d, J=1.6 Hz, IH), 7.47 (s, 
IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd. J=3.3 Hz, 1.6 Hz, IH), 3.45-3.60 (m, 4H), 
3.32 (s, 3H). 

.Mass (m/z): 303 (M+-H). 

IR (KBr, cm-i): 1683, 1670, 1662, 1653, 1647, 1601, 1560, 1541, 1508, 1419. 

Ttm^m : C13H14N6O3 1 L-c 

HSOIt : C 5 1.69%, H 4.76%, N 27.83% 
tfll^i : C 5 1.65%, H 4.67%, N 27.80% 
i®!^ : 163.4 - 163.6'C 

mmms, 7 

5-T^ /-2-(2-:7 y /V')[l,2,4] h y Typ[l,5-c]t''y ^ v^i/-7-;«7>'l-^>^[N-(2-p« 
hdfixni^7V)-N-^^/^]T$ K (-fb^i^S 7) 

-/V (2mL) i^JS^^b. jb-a-i^S? (318 mg, 1.01 mmol) Sre#.M^i:t 
Xi|x^ 62%-e#fCo 

m NMR (8 ppm, DMSO-de): 8.19 (brs, 2H), 7.95 (d, J=1.6 Hz, IH), 7.23 (d, 
J=3.3 Hz, IH), 7.00 (s, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.55-3.60 (m, 2H), 
3.40-3.50 (m, 2H), 3.30 (s, 1.5H), 3.21 (s, 1.5H), 2.99 (s, 3H). 
Mass (m/z): 317 (M+-I-1). 
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m CKBr, cm-i): 1662, 1641, 1599, 1560, 1458, 1425, 1325, 1122. 
7C^5)"*f : Ci4Hi6N6O3 -0.lH2O tLX 
: C 53.01%, H 5.17%, N 26.90% 
f^^m : C 53.16%, H 5.10%, N 26.57% 
ill,^ : 143.5 - i4S.SV 

mmm s s 

5-T 5 y -2-(2-7 ]) ;w)[l.2,4] h y a [1,5-c] if]) ^ i;'^-7-;^;^^^>^i?[N,N- if 
x^(2-y h=3rv-3i5"/V)]T5 K iit^l^S 8) 

mL) <J:!?ff^it^U 'fk'^tlSS (365 mg, 1.01 mmol) ^SfeJS^i: bTlR^ 
62%T'#fc„ 

iH NMR (6 ppm, DMSO-de): 8.20 (bis, 2H), 7.95 (d, J=1.6 Hz, IH), 7.22 (d. 
J=3.3 Hz, IH), 6.99 (s, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.60 (t, J=5.5 Hz, 
2H), 3.40-3.50 (m, 6H), 3.29 (s, 3H), 3. 18 (s, 3H). . 
Mass (m/z): 361 (M*+l). 

m (KBr, cm 1): 1670, 1652, 1635, 1608, 1569, 1506, 1466, 1452, 1419, 1120. 

jtm'^m : C16H20N6O4 1 tx 

: C 53.45%, H 5.86%, N 23.47% 
f^W-U : C 53.33%, H 5.59%, N 23.32% 
it^ : 190.5 - 190.8^: 

5-T§ /■2-(2-7 y 7^)[l,2,4] h y Tyn[l,5-c]t'y ^ i>i/-7-;*>'l'#V^^ yzfn 
tr/vT5 K (it^ms 9) 

T?.y\z.i^^xE^>%n^tio n^fiitm.^mm^^^y'-^^ (20 mD <t!?ff 

MSU it^^S 9 (166 mg, 0.579 mmol) ^SfeM^i: L-Cl!X^ 36%TWCo 
iH NMR (6 ppm, DMSO-ds): 8.19 (brs, 2H), 7.98 (d, J=8.6 Hz, IH), 7.95 (d, 
J=1.6 Hz, IB), 7.45 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 4.06 (m, IH), 1.20 (d, J=6.6 Hz, 6H). 
Mass (m/z): 287 (M++1). 

m (KBr, cmO: 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
yum^m : Ci3Hi4N6O2-0.3H2O t LX 

: C 53.45%, H 4.75%, N 28.52% 
tf^ffi : C 53,53%, H 5.04%, N 28.81% 
Mj^ : 221.6 - 221.9'C 

mmmso 

5-T 5 y -2-(2-7 y /v)ll,2,4] h y r y P [1,5-cl t:° y ^ i^:/-7-:^;/VJj?>'i![3-(l--r 

^ y P If /i^iT ^ K (^b-a-ti 90) 
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Mzfu fcVVT ^ :^tfl{:;tTSlSSrfTofCo n^i^itm^^^^^^ J -f^ (20 
mL) i 9 Si^^ U^ -ft-a-i^ 9 0 (197 mg, 0.558 mmol) ^ ^^^^ i: bTJ|X$ 

iR NMR (5ppm, DMSO-de): 8.27 (t, J=6.6 Hz, IH), 7.80-7.90 (m, 3H), 7.63 (s, 
IH), 7.47 (s, IH), 7.21 (d, J=3.3 Hz, IH), 7.17 (s, IH), 6.89 (s, IH), 6.71 (dd, 
J=3.3 Hz, 2.0 Hz, IH), 4.03 (t, J=7.0 Hz, 2H), 3.32 (dt, J=6.6 Hz, 6.6 Hz, 2H), 
2.01 (tt, J=7.0 Hz, 6.6 Hz, 2H). 
Mass (m/z): 353 (M++1). 

m (KBr, cm-i): 1662, 1657, 1649, 1616, 1566, 1531, 1508, 1223. 
im^^ : Ci6Hi6N8O2-0.8H2O h. LT 
nans : C 52.49%, H 4.92%, N 30.49% 
: C 52.40%, H 4.84%, N 30.55% 
: 198.5 - 198.8^ 
1 

5-T $ y -2-(2-7 y 7^)[1,2,4] h y T>'a[l,5-c]l^y 5 

r% K (>fb^t/9 1) 

l^\Z.{^XX^^^^rjr3fz., %i^fLf:.m±^^^=^^ ^'-f^ (13inL) J:'9S^^ 
L^'fb-a'%9 1 (364 mg, 1.08 mmol) ^efe^^H^i: LXW 66%-e#fCo 

-iH NMR (6 ppm, DMSO-de): 8.71 (t, J=6.3 Hz, IH), 8.16 (brs, 2H), 7.95 (d, 

J=1.7 Hz; IH), 7.49 (s, IH), 7.30-7.40 (m, 5H), 7.25 (d, J=3.3 Hz, IH), 6.74 (dd, 

J=3.3 Hz, 1.7 Hz, IH), 4.52 (d, J=6.3 Hz, 2H). 

Mass (m/z): 335 (M++1). 

mCKBr, cm-i): 1645, 1606, 1560, 1539, 1417, 1221. 761, 746. 
im^m : Ci7Hi4N6O2-0.1H2O t UT 
: C 60.82%, H 4.22%, N 25.21% 
1+^^ : C 60.74%, H 4.26%, N 25.00% 
ill^ : 224.9 - 225. 1*C 

w^m 9 2 

5-T 5 J •2-(2-7 y /^)[1,2,4] YVTV^n [l,5-c] t° y $ i?:/-7-;^;7W7j?:/i&[3-(2-;r 

^ y t°n y i;=:/-i-^/p)y n kVv-ir ^ F (Ib-a-^ 9 2) 
mmm n t mmfi^i^mx^ N-r-t^^v^^ v^v't 5 i-(3-t 5 y 

tv^)-2-t°ny Y:y\z.i\^x^m^fj^tu m^fifz.m.^^m-%:=^^ ^-^^ (10 
mL) j:'9ff^^U it^^9 2 (409 mg, 1.11 mmol) S^jfe^ i: LTHK^ 
54%-C#fCo 

m NMR (6 ppm, DMSO-ds): 8.38 (t, J=6.3 Hz, IH), 8.16 (brs, 2H), 7.96 (d, 

J=1.6 Hz, 1H3, 7.47 (s, IH), 7.25 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 

IH), 3.20-3.40 (in, 6li), 2.24 (t, J=8.3 Hz, 2H), 1.93 (m, 2H), 1.73 (m, 2H). 
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Mass (m/z): 369 (M++l). 

mCKBr.cm O: 1668, 1650, 1608, 1539, 1511, 1417, 744. 
Ttm^m : C17H19N7O8 i: LT 

: C 55.22%, H 5.28%, N 26.68% 
ffW-i$. : C 55.28%, H 5.18%, N 26.54% 
BM. : 181.5 - 182.2t 
Mi^m 9 3 

5-T 5 y ■2-(2-:7 y /V)[l,2,4] h y T>^n[l,5-c]fy ^ i^y-l-^/U:^ymi^i^ 
^iX^k;^ ^/vr ^ K iit^m 9 3 ) 

jV^^jVT^V\Z.\XX.XUJ^^^f7^t:L. #?>tlfcS^fi£t»^::^^y-/^ (6inL) 
J: ^ Wi^^B -fb-a-^ 9 3 (194 mg, 0.571 mmol) ^ fife^B^ t UTlIX^ 35% 

iH NMR (8 ppm, DMSO-de): 8.24 (t, J=6.2 Hz, IH), 8.18 (brs, 2H), 7.95 (d, 
J=1.6 Hz, IH), 7.45 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 3.18 (dd, J=6.6 Hz, 6.2 Hz, 2H), 1.40-1.80 (m, 6H), 1.05-1.30 (m, 3H), 
0.80-1.00 (m, 2H). 
Mass (m/z): 341 (M++1). 

m (KBr, cmO: 1664, 1641, 1602, 1538, 1510, 1321. 

Ttm^m : C17H20N6O2 1 UT 

HaiJ^it : C 59.92%, H 6.04%, N 24.64% 
tf^ijf : C 59.99%, H 5.92%, N 24.69% 
: 273.5 - 274.0*0 
MMM 9 4 

5-r 5 y -2-(2-7 y /v)[i,2,4] b y r y p [1,5-c] f y ^ i;^v-7-:*yv7i?yi^(i,2,3,4- 
f^b7tKp^y=¥yy /v)T ^ K iit^^ 9 4 ) 
mi&mi 7 tmm^:^m^m^\ ii-T±i'^va:-^uyi:^T^>^ 1,2,3,4-x h 

(12 mL) J: D f?)^fH -fk-^^J 9 4 (404 mg, 1.12 mmol) ^J^^^ h LT 
I|K2^55%-e#y5:o 

iH NMR (6 ppm, DMSO-de): 8.20 (brs, 2H), 7.95 (d, J=2.0 Hz, IH), 7.00-7. 25 
(m, 6H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, IH), 4.77 (s, 1.2H), 4.63 (s, 0. 8H), 
3.80-3.90 (m, 0.8H), 3.60-3.70 (m, 1.2H), 2.85-2.88 (m, 2H). 

Mass (m/z): 360 (M+). 

m (KBr, cm-i): 1653, 1646, 1633, 1506, 1456, 1221. 
TC^^W : C19H16N6O2 • 0.3 H2O b Ur 

USait : C 62.35%, H 4.27%, N 23.17% 

t|-S[{i : C 62.39%, H 4.57%, N 22.98% 
ill^ : 203.0 - 203.2*0 
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5-T^/-2-(2-7y/v)[l,2,4]MJT>/n[l,5-c]fy 5 i^V-7-*/^Jr*:^^l4-(2-^ 

mL) J: V S^fi^ -ft-g-tJ 9 5 (325 mg, 0.875 mmol) ^ J^^^ie t LTJlX^ 
43%-e#fCo 

iH NMR (6 ppm, DMSO-cU): 8.19 (brs, 2H), 7.95 (d, J=1.7 Hz, IH), 7.23 (d, 

J=3.3 Hz, IH), 7.02 (s, IH), 6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 3.61 (m, 2H), 

3.30-3.50 (m, 4H), 3.23 (s, 3H), 2.40-2.60 (m, 6H). 

Mass (m/z): 371 (M+-H), 326. 

m (KBr, cmO: 1654, 1606, 1479, 1467, 1421, 1330. 

7D^^^ : C17H21N7O8 i LT 

Hai^ : C 54.75%, H 5.92%, N 26.28% 

H-^flt : C 54.98%, H 5.70%, N 26.40% 
MM : 211.8 • 212.0t: 

mmm 9 e 

5-T ^ y ■2-(2-y V /l-)[l,2,4] h y ry n [1,5-c] t° y 5 v':^-7-;&>'V#>'m(4-;/i5' n 
■7°n tVVp{ ^/V) fc°^7 v'^/i'T 5 K ii\^-^m 9 6 ) 

mmm 7 7 x-n^ti^ s-r ^ / ■2<2-y y ^U')[i,2,4i h y p[i,5-c] k°y ? 

:/-7-;&/^^:/i? (500 mg, 2.04 mmol) ^ DMF (50 mL) K^M^> 4-v^^ n 
:/ci tVw/f^/Vt'^yv':/ (429 mg, 3.06 mmol) > l-J^f^/^-3-[3-(v^p«^/WT 
^ y )yp t:Vl^];«7/V7i?v^'f ^ K • 1 it^:^ (782 mg, 4.08 mmol) 1-t Kn 

^i/^y-/ h y T^Z-^KS 12 mg, 2.04 mmol) ^M^s^m.'X^ 12 f^m^WLIto 
SfS^t-THF (30 mL) . m^^V K^i^^^ {3.0 g. a y VUi^^fiXm 
[r b 7^ Kt3 l^^—X (Tetrahedron Letters) .37 #.40 -^-.7193 M (1996 
¥)1 12ii©;^&-C|giitbfc} fcJ:tJ57Ky \f^;i^\fVi^y\^i^y (T/i-Ky iy^th 
3.0 g) ^M^. 12 BtPBimi^bfCe RJtM-^^hl^i^y^miU 

mm^mmLfz. nhtitcmm^^^y-^^ do mD ^dmf (lOmD <du 

-a-W J: Si^B% -fb-a-^ 9 6 (420 mg, 1.14 mmol) ^ Sfeii^^ t LXW 
56%-T?#fCo 

iH NMR (5 ppm, DMSO-ds): 8.18 (brs, 2H), 7.95 (d, J=1.7 Hz, IH), 7.22 (d, 
J=3.3 Hz, IH), 7.00 (s, IH), 6.73 (dd, J=3.3 Hz, 1.7 Hz, IH), 3.50-3.65 (m, 2H), 
3.40-3.45 (m, 2H), 2.40-2.50 (m, 4H), 2.21 (d, J=6.6 Hz, 2H), 0.83 (m, IH), 
0.43-0.49 (m, 2H), 0.06-0.08 (m, 2H). 
Mass (m/z): 368 CM+-1-1). 

IR (KBr, cm-i): 1656, 1641, 1633, 1616, 1610, 1558, 1003. 

7b^^^ : C18H21N7O2 • 0.4 H2O t UT 

Haiit : C 57.56%, H 5.95%, N 26.59% 

-121- 



wo 2004/029056 



PCT/JP2003/012158 



: C 57.71%, H 5.87%, N 26.17% 
MM. : 299.2 - 299.8"t 

mmm 9 7 

5-T 5 y -7-[l-(2,2,2- h y J^^y^)-l,2,5,6-x h ^ t Kp f y 

M- 2<2-y y /v)[i,2,4i h y r [i,5-c] f y ^ v^v ab^fe 9 7 ) 

^fraS^v-yj^^/^f/l^i^n-r hiJ^y^^- (^ffiW: p n A ^: ^ ^ / - 
T'i^^LfCe #bHfcefe@fl^^^i5'y-/^ (11 mL) b^^ J 
(3mL) <D^-g-«J; '9S3g^BL. -fb^tjg 7 (300 mg, 0.824 mmol) ^ 
^^^^^ L-Cl|X^47%T'#fc„ 

iH NMR (8 ppm, DMSO-ds): 7.93 (d, J=1.0 Hz, IH), 7.83 (brs, 2H), 7.18 (d, 
J=3.3 Hz, IH), 6.94 (s, IH), 6.86 (m, IH), 6.72 (dd, J=3.3 Hz, 1.0 Hz, IH), 
3.20-3.43 dn, 6H), 2.80-2.95 (m, 2H). 
Mass (m/z): 365 (M+^+l). 

m (KBr, cm O^ 1664, 1598, 1551, 1512, 1429, 1331, 1272, 1145. 

5mii^m : CieHisNeFaO t LT 

: C 52.67%, H 4. 15%, N 22.92% 
H-^jit : C 52.75%, H 4.15%, N 23.07% 
BM. : 247.5 - 248.2=0 (^M) 

mm 9 8 

5-T $ y -2-(2-7 y 7w)[i,2,4] h y Ti/ n [i,5-c] k° y ^ Py-7-:^/^^^y^:^^/l^T 
5 K ('fb^ifeg 8) 

-fk-a-i^ 9 8 (193 mg, 0.709 mmol) 66^^ i L-dR^P 50%-e#y5:o 

iH NMR (6 ppm, DMSO-da): 8.27 (t, J=6.0 Hz, IH), 8.15 (brs, 2H), 7.95 (d, 

J=1.0 Hz, IH), 7.46 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.0 Hz, 

IH), 3.34 (m, 2H), 1.15 (t, J=7.0 Hz, 3H). 

Mass (m/z): 273 (IVI++1). 

IR (KBr, cmO: 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
7C^^^^/T : Ci2Hi2N6O2-0.2H2O t LT 

%W§. : C 52.36%, H 4.55%, N 30.19% 

tf^#: : C 52.25%, H 4.53%, N 30.46% 
iHl^ : 178.5 - 178.9*0 

imm^ 9 

5-r ^ / -2-(2-7 y /V)[l,2,4] h y T n [1,5-c] f y 5 '■^l/-7'lJ :/^(N-^:/ 

>:^/wN-^^/V')T 5 K (-fb-^ifeg 9) 
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(Dm^mi^ii ^ U it^^ 9 9 (195 mg, 0.539 mmol) t:^n^1^^ k L 
XitK^ 22%T*#fCo 

iH NMR (6ppm, DMSO-de, lOO'C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, IH), 7.81 (brs, 
2H), 7.22-7.40 (m, 5H), 7.17 (dd, J=0.9 Hz, 3.4 Hz, IH), 7.02 (s, IH), 6.67 (dd, 
J=3.4 Hz, 1.8 Hz, IH), 4.63 (s, 2H), 3.34 (q, J=7.0 Hz, 2H), 1.08 (t, J=7.0 Hz, 
3H). 

^iS^J 10 0 

5-T5 y-2-(2-7 y 7l')[l,2,4] h y Tyn[l,5-c]t°y ^ v^>'-7-;*/^3J^>^(N-^>' 
v'/^-N-'f y T'n tVl-)^ ^ F «b-a-i^ 10 0) 

^i'/l-(Dm^mmii 9 S^fa t. -fb-^l^ 1 0 0 (150 mg, 0.466 mmol) ^^^fe 
Mh^h i: L-CItX^ 19%T'#fc„ 

m NMR (6 ppm, DMSO-de, 100*0): 7.86 (dd, J=1.8 Hz, 0.9 Hz, IH), 7.81 (brs, 
2H), 7.18-7.37 (m, 5H), 7.16 (dd, J=0.9 Hz, 3.4 Hz, IH), 6.99 (s, IH), 6.68 (dd, 
J=3.4 Hz, 1.8 Hz, IH), 4.60 (s, 2H), 4.21 (brs, IH), 1.13 (d, J=6.6 Hz, 6H). 

^Jlf !l 10 1 

5-T 5 / ■2-(2-y y /v)[i,2,4] h y n[i,5-cl t° y ^ i^y-7-:^/i^:^ym[i^-(2-y 

y/M^/i^)-N-;<^/v]T5 K ('fb-a-tH 0 1) 

/KDM-a^^lS^itJB^^BlU. -fb-a-^l 0 1 (199 mg, 0.744 mmol) SrSfeM^^ 
bTlIX^61%-C#fco 

iH NMR (8 ppm, DMSO-de, lOO^C): 7.85 (d, J=1.7 Hz, IH), 7.17 (d, J=3.4 Hz, 
IH), 7.01 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, IH), 6.39 (s, IH), 6.35 (brs, IH), 
4.64 (s, 2H),2.95 (s, 3H). 

im^^ll 10 2 

5-T 5 / -2-(2-7 y /V)[l,2,4] h y P [1,5-c] fc° y ^ v^>'-7-;i&/l'^V^[N-^5^ 
/WN-(4- 1° y ^/W)]T ^ K (fh^tl 10 2) 

m^^'T/l-CDm.^^mi^ n W^^a U it-^^ 102 (332 mg, 0.941 mmol) ^ & 
^.j^H^i: LTJ|X^48%-e#fCo 

iH NMR (5 ppm, DMSO-de, 80^): 8.55 (brs, IH), 8.49 (d, J=4.5 Hz, IH), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, IH), 7.78 (d, J=7.5 Hz, IH), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, IH), 7.19 (d, J=3.4 Hz, IH), 7.10 (s. IH), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
IH), 4.74 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 
Ulil^Sl 10 3 
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T J 3if'7l-)-N-(3- f y f-/V)]T 5 K (^b-^ife 10 3) 

p« ^ y -/W i: g^^^^/^om-a-^IK i "9 SIS^B fb-a^tJ 1 0 3 (274 mg, 0.699 
mmol) ^ e fe^B^B ^ LTIK^ 29%T'#fCo 

iH NMR (5 ppm, DMSO-de, 80°C): 8.57 (brs, IH), 8.49 (d, J=4.5 Hz, IH), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, IH), 7.78 (d, J=7.5 Hz, IH), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, IH), 7.19 (d, J=3.4 Hz, IH), 7.10 (s, IH), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
IH), 4.75 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 
%WS\ 10 4 

5-7 5 y-2-(2-:7 y /V)[l,2,4l h y Typ[l,5-clfy 5 vf:/-7-:*/V7j<i^^[N-^^ 
/v-N-(2- f y i^/V^ f-^v)lT $ K «b-^i^ 10 4) 

i 9 If -fk-^ife 1 0 4 (329 mg, 0.976 mmol) ^ fife 

ij^^B ^ UT W 80%-C#fCo 

iH N]Vni (5 ppm, DMSO-de, 80lC): 8.52 (brs, IH), 7.92 (brs, 2H), 7.87 (brs, 
IH), 7.76 (brs, IH), 7.35 (d, J=7.9 Hz, IH), 7.23-7.30 (m, IH), 7.17 (brs, IH), 
7.04 (s, IH), 6.68 (dd, J=3.4 Hz, 1.8 Hz, IH), 4.72 (s, 2H), 3.00 (s, 3H). 

%WS\ 10 5 

5-T 5: y-2-(2-7 y /V)[l,2,4] h y Ti/n[l,5-cl t° y 5 -Jiyl-iJ)Vif.:ym^-:^ 5^ 

/u-N-(3- f y v'/i'y ^/i^)] T 5 F ({b-a-i^ i o s ) 
mm^'r^^(Dm'^mm^ •? s^its it-^m 105 (201 mg, 0.598 mmoi) 

fel^^t tTIt3l^31%"C#fco 

IH NMR (6 ppm, DMSO-de, 80*0: 8.54 (brs, IH), 8.49 (brs, IH), 7.92 (brs, 
2H), 7.87 (d, J=1.7 Hz, IH), 7.76 (d, J=6.6 Hz, IH), 7.37 (brs, IH), 7.18 (d, 
J=3.3 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.66 (s, 2H), 2.93 
(s, 3H). 

mMM 10 6 

5-7 5 y -2-(2-7 y /U)[l,2,4] b y 7/pI1,5-c] f y 5 v?i/-7-;«7/^#:^^[N-7« ^ 
/U-N-(4- b° y v'/vy ^/l-)]7 5 F (it^^ 10 6) 

t-y v?/uy^;^75 :^lJ:f^;iTSf£?^tTofco #b3xfc|a^^^%^i5'y-/i-^ 
g^^oc^/KDii-a'^i^i •? 1 0 6 (374 mg, 1.11 mmol) ^6 

U-CJR^66%T-#fCo 
iH NMR (6 ppm, DMSO-dc, SOX^): 8.53 (brs, 2H), 7.92 (brs, 2H), 7.87 (brs, 
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IH), 7.31 (d, J=5.0 Hz, 2H), 7.17 Obrs, IH), 7.09 (s. IH), 6.69 Obrs, IH), 4.66 (s, 
2H). 2.95 (s, 3H). 

II»J 10 7 

5-7^ /-2-(2-7 y/V')[l,2,4] h y Ti/n[l,5-c]b'iJ ^ >'^-7-;«7yU7)?>^[N-(l,3- 
^yyv';^=¥y-;U-5-f;i'^5"/l')-N-7«5"7L']T5: K • llfe^^ iit^^mi 0 7) 

-4-(l,2-^^^^v';r=3rv')-<^i?/VT5 ^/^CftX-TSJ^i^^fTofCo ^btLfcS^ 
^#)t^mb7k^O«i^/v^?^^;!lD;t. #m Lfcl^B^^roi^ y ^^^^ g^^^^ 
/V©^-^^]^ J; "9 n^^m U it-^m 1 0 7 (442 mg, 1.02 mmol) ^fife^^H<b 
LTJt5[^84%T'^fc, 

iH NMR (8 ppm, DMSO-cU, SOt:): 7.90 (brs, 2H), 7.89 (d, J=1.8 Hz, IH), 7.20 
(d, J=3.3 Hz, IH), 7.07 (s, IH), 6.75-6.78 (m, 3H), 6.71 (dd, J=3.3 Hz, 1.8 Hz, 
IH), 6.00 (s, 2H), 4.54 (s, 2H). 

HiSM 10 8 

5-T5 /-2-(2-7 yyv)[l,2,4] h ^ T ^ n [l,5-c] If y $ *J>-l-l3;V-^l^m$i-(A'^ 
Y^iy-<l^-J;vy^-;^^MT^ K • m^:^ {it-^mi 0 8) 

Hai^H^ U fk-o-tJ 1 0 8 (381 mg, 0.915 mmol) ^Sfe^H^i: UTW 75%"^? 

iH NMR (6 ppm, DMSO-ds, 80t:): 7.90 (brs, 2H), 7.87 (d, J=1.8 Hz, IH), 7.25 
(d, J=7.7 Hz, 2H), 7.18 (d, J=3.5 Hz, IH), 7.04 (s, IH), 6.91 (dd, J=7.7 Hz, 2H), 
6.69 (dd, J=3.5 Hz, J=1.8 Hz, IH), 4.54 (s, 2H), 3.75 (s, 3H). 
HJilM 10 9 

5-7 ^ y -2-(2-7 y /U)[l,2,4l MJ 7 n [1,5-c] i?^'-7-;«7yl^/J?:/il[N-(3-;^ 
b=3E^v^-<:/v?/k)-N-p<^/vl7^ K • immM. (.it^mi 0 9) 

7 7 i:l^^/^;^^fe$r;^V^, N-7-fe^/^^^ V^^v?7 5 VSr N-^ ^/U-3- 

p< h^v'-<^v?/^7^>'m;tTSJ^?^tTofCo #btlfcm^^t?t^:^fb7Km(^ 

#^HHt. -fb-a-i^l 0 9 (292 mg, 0.708 mmol) ^fife^^i: LTllX^58%T- 

IH NMR (5 ppm, DMSO-de, 80'C): 7.89 (brs, 2H), 7.87 (d, J=1.8 Hz, IH), 
7.22-7.30 (m, IH), 7.18 (d. J=3.5 Hz, IH), 7.04 (s, IH), 6.75-6.95 (m, 3H), 6.68 
(dd, J=3.5 Hz, J=1.8 Hz, IH), 4.60 (s, 2H), 3.76 (s, 3H). 
HiiM 110 

5-7 ^ /-2-(2-7 !;yv)[l,2,4] h U 7^ nU,5-c]lf U ? e;':/-7-;&/i';J?^m[N-(2-y 

h=3fiy-<>'i?/^)-N-yf-/^]7^ K • imm. iit^mi i o) 
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S^H^tx {(L'^mi 1 0 (233 mg, 0.561 minol) ^66^^^ L-CHX^ 46%-C' 

m NMR (5 ppm, DMSO-de, 100°C): 7.85 (d, J=1.8 Hz, IH). 7.79 (brs, 2H), 
7.20-7.30 (m, 2H), 7.17 (d, J=3.5 Hz, IH), 6.90-7.03 (m, 2H), 6.68 (dd, J=3.5 
Hz, J=1.8 Hz, IH), 4.62 (s, 2H), 3.76 (s, 3H), 2.91 (s, 3H). 

HMM 111 

5-T5/-2-(2-7y/^)[l,2,4] hyT:/p[l,5-c]t°y ^ v^>-7-;^/V^Vi^[N-^^ 
/V-N-(2-^y y/M5"/^)]T5: K • ifi^^ {{t'^mi 1 1) 

j^S -fb-a-tJ 111 (407 mg, 1.02 mmol) ^^fejit^ t UTlR^ 61%T?#fCc 
iH NMR (8 ppm, DMSO-de, 80t:): 8.54 (brs, IH), 8.08 (brs, 3H), 7.87 (brs, 
2H), 7.65 Obrs, 3H), 7.14 (brs, 2H), 6.68 (brs, IH), 5.02 (s, 2H), 3.10 (brs, 3H). 

^Jfe^J 1 1 2 

5-T 5: y -2-(2-:7 y /V)[l,2,4] b y T)/n [1,5-c] t° y 5 v^>'-7-:^/W/i?:/i^[N-p< 
/V-N-(3-=3r/ y/l'P^ 5^/^)1 T 5 K • IMBM {it-^mi 1 2) 

(647 mg, 1.75 mmol) Sr^Hfe^^.i: LTIK^ 84%-C#fCo 
iH NMR (6 ppm, DMSO-de, 80*0: 9.07 (s, IH), 8.65 (s, IH), 8.16-8.24 (m, 2H), 
7.92 (t, J=7.0 Hz, IH), 7.88 (d, J=1.7 Hz, IH), 7.76 (t, J=7.0 Hz, IH), 7.18 (d, 
J=3.5 Hz, IH), 7.16 (s, IH), 6.69 (dd, J=3.5 Hz, 1.7 Hz, IH), 4.91 (s, 2H), 3.02 
(s, 3H). 

^JiM 113 

5-T ^ y -2-(2-:7 y /v)[l,2,4] h y T ^/n [1,5-c] t° y 5 -J:yl-:^jvif>. :/^[N-p< 5" ' 
/w-N-(4-^/ y/i-p<f-/i')]T5 K 1 3) 

llliS^!|7 7 ^l^^7^^;^?fe>lr^V^, N-Tir^/v^f^v^'v'T^ N-7«^/^-4- 

J: it-^mi 1 3 (276 mg, 0.592 mmol) ^6 

feSi^ra i: tXlIX^ 35%-CWco 

iH NMR (5 ppm, DMSO-de, 80°C): 8.89 (d, J=4.4 Hz, IH), 8.21 (brs, IH), 8.04 
(brs, IH), 7.92 (s, 2H), 7.78 (brs, IH), 7.66 (brs, IH), 7.45(d, J=4.4 Hz, IH), 
7.17 (brs, IH), 7.12 (brs, IH), 6.68 (brs, IH), 5.20 (s, 3H), 3.02 (s, 3H). 
^ WJ 114 

5-T? y-2-(2-7 y/w)[i,2,4] h y Typ[i,5-c]t°y ? v?:/-7-;?7/^^>'^[N-'r y 

-126- 



wo 2004/029056 



PCT/JP2003/0121S8 



yntVi'-N-(3-l^yi;';V7«^/v)]T5 K iit^mi 1 4) 

-jvhm^^^)\^<DU'k'm.^ 19 ff^^g -fb-^i^ 1 14 (376 mg, 1.00 mmol) 
^6&^ft<!: LTW49%T?#fc„ 

iH NMR (5 ppm, DMSO-de, SOt): 8.57 (s, IH), 8".42 (d, J=3.8 Hz, IH), 7.93 (s, 
2H), 7.87 (brs, IH), 7.31 (dd, J=7.6 Hz, 3.8 Hz, IH), 7.18 (d, J=3.3 Hz, IH), 
7.04 (s, IH), 6.68 (dd, J=3.3 Hz, 1.8 Hz, IH), 4.62 (s, 2H), 4.15 (brs, IH), 1.14 
(d, J=6.6 Hz, 6H). 

%W\ 115 

5-T$y-2-(2-7y/W)[l,2,4] MJTj/n[l,5-c]tf y 5 v^:/-7-;*/V^:^i^[N-^ 5=- 
>'U-N-(l-p«^/HfP->'l'-3-^-'M5">'^)]T^ K iA^^m \ 1 5) 

J; t? ffj^^ U 'fb-a-'^l 1 5 (411 mg, 1.17 mmol) ^Sfe^iii: b 

m NMR (5 ppm, DMSO-de, SCC): 7.91 (s, 2H), 7.88 (d, J=l.l Hz, IH), 7.18 (d, 
J=3.5 Hz, IH), 7.02 (s, IH), 6.69 (dd, J=3.5 Hz, 1.1 Hz, IH), 6.68 (brs, IH), 
6.04 (brs, IH), 5.93 (dd, J=3.1 Hz, 2.9 Hz, IH), 4.63 (s, 2H), 3.57 (s, 3H), 2.84 
(s, 3H). 

^iiM 116 

5-T 5 / -2-(2-7 y /V')[l,2,4] b V [l,5-cl t:° y $ v':/-7-;{7/U:^?^'^[N-f V 

ynf/V-N.-(l-7<^/H^n->'^-3-^/M^/l')]T^ K (-fb^^^l 1 6) 

±^m^lS^^^f-^>X 9 Sl^H^ -fb-a-ife 1 1 6 (565 mg, 1.50 mmol) 
Jits i: LTM 72%-e#yte 

m NMR (5 ppm, DMSO-de, 80*0: 7.89 (s, 2H), 7.87 (d, J=l.l Hz, IH), 7.17 (d, 
J=3.5 Hz, IH), 6.95 (s, IH), 6.69 (dd, J=3.5 Hz, 1.1 Hz, IH), 6.59 (dd, J=2.9 
Hz, 1.7 Hz, IH), 5.98 (dd, J=3.1 Hz, 1.7 Hz, IH), 5.88 (dd, J=3.1 Hz, 2.9 Hz, 
IH), 4.58 (s, 2H), 4.10 (brs, IH), 3.56 (s, 3H), 1.11 (d, J=6.6 Hz, 6H). 

HM^^iJ 117 

5-T5y-2-(2-7y/l-)[l,2,4] h y T;/n[l,5-c]t:°y ^ v'>'-7-:&/V/J?:/^(N-p( ^ 
/U-N-7^::^/^)T^ K iit^^l 1 7) 

i\:^!^117 (131 mg, 0.354 mmol) SrSfej^ft t bTl|X^29%"C?#;/to 

iH NMR (5 ppm, DMSO-de, SOt:): 7.85 (d, J=1.7 Hz, IH), 7.75 (brs, 2H), 

7.15-7.33 (m, 5H), 7.13 (d, J=3.3 Hz, IH), 6.90 (s, IH), 6.66 (dd, J=3.4 Hz, 1.7 
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Hz, IH), 4.54 (s.2H). 

mMm 118 

5-T5y-2-(2-7!J7V)[l,2.4]MJT)/n[l,5-c]fy 5 v':/-7-;?77l'Jj?:/^[N-(6-^ 
un\i°Vi^y-3-^^^>^-^'f-MT^ K (-fb-^ti 1 1 8) 

-/\^tm^^^/^<Dm'^m^i: ^ ni^M> t Jb-a-t? us (H? mg, 0.319 mmol) 
^Sfe'^^si: UTM 14%T'#fco 

iH NMR (6 ppm, DMSO-cU, 80°C)- 8.32 (d, J=2.8 Hz, IH), 7.87 (d, J=1.7 Hz, 
IH), 7.80 Obrs, 2H), 7.79 (dd, J=8.6 Hz, J=2.8 Hz, IH), 7.43 (d, J=8.6 Hz. IH), 
7.16 (d, J=3.5 Hz, IH), 7.10 (s, IH), 6.68 (dd, J=3.5 Hz, 1.7 Hz, IH), 3.39 (s, 
3H). 

mmM 119 

5-T^y-2-(2-7y/l')[l,2,4] nll,5-c] f P 5 i?:/-7-;&.'V7j?:/^[N-(2-7 

/k;tn^:/i^yk)-N-^5^/V]T5 K • 1:^^*^ (fk^^^l 1 9) 

Wtt^n ib-a-tJ 119 (134 mg, 0.329 mmol) ^1: Sfe^^al LT.llX* 27%-C' 

iH NMR (8 ppm, DMSO-de, SOt:): 7.95 (brs, 2H), 7.88 (d, J=1.8 Hz, IH), 
7.26-7.45 (m, 2H), 7.10-7.25 (m, 2H), 7.18 (d, J=3.5 Hz, IH), 7.04 (s, IH), 6.69 
(dd, J=3.5 Hz, 1.8 Hz, IH), 4.71 (s, 2H), 4.32 (s, 3H). 
|IJS«S| 12 0 

5-T5/-2-(2-7y7V)[l,2,4] h y n[l.5-c] f JJ ^ i?i/-7-*/l^^yil[N-(3-7 

/v;^ci^ye;f/v)-N-7«^/wlr5 K • imm (-fb-a-tJi 2 0) 

Siit^ Ux 12 0 (77 mg, 0.195 mmol) ^ Sfe^^ i LTUX^ 16%-C-# 

iH NMR (5 ppm, DMSO-de, 80'C): 7.90 Odis, 2H), 7.87 (d, J=1.7 Hz, IH), 
7.28-7.48 (m, 2H), 7.18 (d, J=3.3 Hz, IH), 7.07 (s, IH), 7.00-7.23 (m, 2H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, IH), 4.65 (s, 2H), 3.99 (s, 3H). 

^il^ij 12 1 

5-T ^ /-2-(2-7 y >'V)Il,2,4] h y Ty'n[l,5-c]f y 5 v^i^-7-;«;/V3i?>'^[N-(4-7 

/v;tp^:^i^>'^)-N-7«^/^]T^ K • immm. mhmi 2 d 
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HjSh^U 2 1 (127 mg, 0.329 mmol) ^Sfe^^t. t-CJlR^27%-e 

m NMR (6 ppm, DMSO-de, SOV): 7.91 (brs, 2H), 7.88 (d, J=1.7 Hz, IH), 
7.30-7.44 (m, 2H), 7.18 (d, J=3.3 Hz, IH), 7.08-7.23 (m, 2H), 7.06 (s, IH), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, IH), 5.30 (s, 3H), 4.60 (s, 2H). 

HMM 12 2 

5-T $ y -2-(2-7 y yv)[l,2,4] h y Ti/P [1,5-c] t" U ^ v?y-7-;&/W^^^[N-(2-iJ' 
n D^>-v'7^)-N-7« ^/V]T 5 K • 1 {^^% 12 2) 

-fb-a-lb 1 2 2 (91 mg, 0.220 mmol) ^^^^^t LXJlX^ 18%-e#fc„ 
iH NMR (6 ppm, DMSO-ds, BXfCY 7.93 (brs, 2H), 7.88 (d, J=1.7 Hz, IH), 
7.28-7.53 (m, 4H), 7.18 (d, J=3.3 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.3 Hz, 1.7 
Hz, IH), 4.75 (s, 2ID, 3.79 Cs, 3H). 

mi^m 12 3 

>-2-(2-7 y/l-)[l,2,4] h y ry n[l,5-c]t°y ^ v^^-7-;&>'WJJ?:/^[N-(4-i? 
p n^>-v^7V)-N-7{ 5^/P-]T 5 K • 1 iit^m 12 3) 

^:^^^\^mi^lM^. ;W^aiUfc^^B^2-yp/>V-/^cfc«9W^B%U -115^12 3 

(144 mg, 0.342 mmol) ^ 6 fe^^ i: bTiR^ 28%T'#fCo 
m NMR (5 ppm, DMSO-de, 80'C): 7.90 (brs, 2H), 7.87 (dd, J=1.8 Hz, J=0.8 Hz, 
IH), 7.33-7.48 (m, 4H), 7.18 (dd, J=3.3 Hz, J=0.8 Hz. IH), 7.06 is, IH), 6.68 
(dd, J=3.3 Hz, 1.8 Hz, IH), 4.61 (s, 2H), 4.47 (s, 3H). 
Uli^SJ 12 4 

5-T 5: /-2-(2-:7 y /V)ll,2,4] h y Ti/ n[i,5-c] t:° y S: i;^V-7-:*>'W33^:/^lN-p« ^ 
/V-N-(6-^ f-/Vt:° y v^i/-2-r ^y^)]T 5 K 12 4) 

J; 19 S^^g ts -fb-^i^ 1 2 4 (277 mg, 0.832 mmol) ^ fife^^ 1 1 
T W 64%-e#/Co 

iH NMR (6 ppm, DMSO-de, 80'C): 7.82-7.96 (m, 3H), 7.56-7.70 (m, IH), 
7.05-7.20 (m, 3H), 7.04 (s, IH), 6.64-6.71 (m, IH), 4.66 (s, 2H), 2.98 (s, 3H), 
2.48 (3, 3H). 

mm.m 125 

5-T 5 y-2-(2-7 y 7v)[i,2,4] h y a[i,5-clfcry ^ v?:/-7-*7v>j?:^^[n-'1' y 

yuf/^-N•(4•tfyi^;^7<^>'^)]T^ K (-fb-a-tJl 2 5) 
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h m^^^J'^(om.-^mk^ ^ Uit-^^ 125 (174 mg, 0.458 mmol) 

iR NMR (5 ppm, DMSO-de, 80°C): 8.50 (d, J=5.4 Hz, 2H), 7.93 (brs, IH), 7.88 
(d, J=1.8 Hz, IH), 7.34 (d, J=5.4 Hz, 2H), 7.18 (d, J=3.1 Hz, IH), 7.07 (s. IH), 
6.70 (dd, J=3.1 Hz, 1.8 Hz, IH), 4.61 (s. 2H). 4.19 Obrs, IH), 1.13 (d, J=6.6 Hz, 
IH). 

m^M 12 6 

5-r ^ y •2-(2-:7 y ;v)[i,2M h y r y p [i,5-c] t°y 5 e;?y-7-;*yujj?^^[N-(2-^ 

l^igoi^/W i U -fb-^i^ 12 6 (318 mg, 0.816 mmol) ^ ^fe^^ i: b 

■ci|x^4i%-e#fee 

iH NMR (8 ppm, DMSO-de, 80t:): 8.55 (brs, IH), 8.46 (d, J=3.3 Hz, IH), 7.93 
(brs, 2H). 7.87 (d, J=1.8 Hz, IH), 7.75 (d, J=7.9 Hz, IH), 7.31 (dd, J=7.9 Hz, 
3.3 Hz, 2H), 7.18 (d, J=3.5 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 
IH), 4.73 (s, 2H), 3.51 Cs, 3H), 3.18 (brs, 2H), 3.06 (brs, 2H). 

HJS^^iJ 12 7 

5-T ^ y -2-(2-:7 y /v)li,2,4] b y ry a[i,5-c] t° y 5 -:?v-7-;&>'V2J?:/^[n-3^^ 

/U-N-(3- y i^Jl^^ ^/V)]T ^ K ({b-a-tl 12 7) 

§m^^^^<oWi^mm^^ni^^U it^^l 2 7 (312 mg, 0.465 mmol) ?Srfe 
fe^fai LTllR^28%T-#fc„ 

iH NMR (5 ppm, DMSO-de, 80*0: 8.55 (brs, IH), 8.48 (d, J=4.6 Hz, IH), 7.91 
(brs, IH), 7.87 (d, J=l-6 Hz, IH), 7.77 (d, J=7.7 Hz, IH), 7.35 (dd, J=7.7 Hz, 
4.6 Hz, IH), 7.18 (d, J=3.5 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.5 Hz, 1.6 Hz, 
IH), 4.66 (s, 2H), 3.36 (q, J=7.1 Hz, 2H), 1.09 (t, J=7.1 Hz, 3H). 

mmm 12 8 

5-T^ /•2-(2-:7 y /V)[l,2,4] h y T:/o[l,5-c]t°y ^i:^l^-7-:^ /\^:^ym[N-(2-^ 
p n y v?y-3-^ />y f"/v)-N-y f"7V]T ^ K 12 8) 

n n tf y i?>"3-Y/v^ ^/I'T ^ ^{Cftx.-cac&^fTofCo #P)nfc^^ifeSr 
7^ ^ / -/Vi:i^i^3:^yVOm#^iK«t U ^■^W 1 2 8 (159 mg, 0.416 

mmol) ^efeS^fst bTl|X^20%"e#fce 

iH NMR (5 ppm, DMSO-de, 80*0: 8.34 (brs, IH), 7.91 (brs, 2H), 7.88 (d, J=1.7 
Hz, IH), 7.84 (brs, IH), 7.46 (dd, J=7.5 Hz, 4.8 Hz, IH), 7.01 (brs, IH), 6.69 
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(dd, J=3.3 Hz, 1.7 Hz, IH), 4.74 (s, 2H), 3.00 (s, 3H). • 

mmm 129 

5-T5y-2-(2-7UyU')[l,2,4]M;T:/a[l,5-c]t°y 5 v^^-7-;^7/k7j?:^iS[N-^5^ 
7V-N-(2-i5' D P t° y v^^-S-'l'y^^ ^/V)]T ^ K 12 9) 

p< ^ y -;i^mm^'^^i^(DU'kmm^ ^ s^bI b> -fb-a-tj 129 (250 mg, esse 

mmol) ^mn^M^n t LTlIX* 30%T'#fCo 

iH NMR (5 ppm, DMSO-de, 80t): 8.33 (bis, IH), 7.93 (brs, 2H), 7.88 (d, J=1.7 
Hz, IH), 7.83 (brs, IH), 7.44 (dd, J=7.5 Hz, 4.8 Hz, IH), 7.18 (d, J=3.3 Hz, IH), 
6.99 (brs, IH), 6.69 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.72 (s, 2H), 3.42 (q, J=7.0 Hz, 
2H), 1.12 (t, J=7.0 Hz, 3H). 

Hil^sj 13 0 

5-7 ^ y •2-(2-7 y /W)[l,2,4] b V T>'n [1,5-c] IfV^ V-7-*/l'3}?>'^[N-p{ ^ 
>'U-N-(6-y ^/l' t!" y v?>'-3-'f f-/ld]T 5 K (-fb-a-^^ 13 0) 

^mmi 7 tmm^j::^^^^\'\ N-r±^7i^=^^i^:^PT N-(6-y^/i- 

J; V) -fkl-S^i^ 1 3 0 (65 mg, 0.178 mmol) ^ fife^B^ t 

LTlK^28%Ti#fCo 

iH NMR (6 ppm, DMSO-de, SCC): 8.41 (brs, IH), 7.91 (brs, 2H), 7.87 (d, J=1.8 
Hz, IH), 7.64 (dd, J=8.1 Hz, 2.0 Hz, IH), 7.22 (d, J=7.8 Hz, IH), 7.19 (d, J=3.5 
Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.5 Hz, 1.8 Hz, IH), 4.60 (s, 2H), 2.90 (s, 
3H), 2.45 (s, 3H). 
13 1 

5-T^ /■2-(2-7 y /l')ll,2,4] h y T >^ a [l,5-c] y 5 i^y-7-:f3 /l^^^mSi-;^^ 

/i^-N-(6-y h^i/fy-i^:/-3-f/vyf"/w)lT^ K iit^mi 3 1) 

Sr3:^y-;k<i:@^^::ii^/k(^^g^^|iJ:i9Slt^t. -fb^i^lSl (216 mg, 
0.560 mmol) ^ fife^^ t \.XU^ 25%X'#fCo 

iH NMR (5 ppm, DMSO-ds, SO'C): 8.13 (brs, IH), 7.92 (brs, 2H), 7.87 (dd, 
J=1.7 Hz, 0.7 Hz, IH), 7.71 (d, J=8.3 Hz, IH), 7.19 (dd, J=3.3 Hz, 0.7 Hz, IH), 
7.07 (s, IH), 6.79 (d, J=8.3 Hz, IH), 6.69 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.56 (s, 
2H), 3.86 (s, 3H), 2.90 (s, 3H). 
^liM 13 2 

5-T 5 y-2-(2-7 y /l')[l,2,4] h y T P [l,5-c] f y ^ v'i^-7-*/U2i?>'S^[N-^5^ 
;>-N-(6-;« h:2fi/l^yi;^V-3-^/M^/v)]T^ K Mb-^-'fel 3 2) 

/ h'^i/}^]} i^y-B-^ /l^P^'^/^T ^y\^n,^xRj^%n':>ito nbtiitu±^^ 
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SrS^^^^/l-iUSSfe^U it'^mi 3 2 (247 mg, 0.627 mmol) ^J^^^^t 

iH NMR (8 ppm, DMSO-ds, SCC): 8.14 (brs, 2H), 7.93 (brs, 2H), 7.88 (dd, 
J=1.9 Hz, 1.0 Hz, IH), 7.72 (d, J=8.3 Hz, IH), 7.19 (dd, J=3.3 Hz, 1.0 Hz, IH), 
7.05 (s, IH), 6.78 (d, J=8.3 Hz, IH), 6.69 (dd, J=3.3 Hz, 1.9 Hz, IH), 4.57 (s, 
2H), 3.85 (s, 3H), 3.33 (q, J=6.9 Hz, 2H), 1.09 (t, J=6.9 Hz, 3H). 

mmm 133 

5-T5 y-2-(2-7 y/V)Il,2,4] h V Ti/ci[l,5-clt°y 5 v'>'-7-;(7/V7j?>'^[N-(2-t° 
y v^/i/p« ^yi')-N-(2,2,2- h V y;u:tn3L^;v)]T ^ K (^b-^-^ 13 3) 

nii^sij 7 7 <h mmti::^m^m\ N-T±^^i-=^f'U^^i^r^iy^ N-(2-t'y 

/i'^ ^/V')-2,2,2- h y 7/v;^-n Ji5^/VT ^ y\z.iX^XRm^n^tCo n^filtn.^ 

^m^-^^i-i^tmm^^^^om^mm^^w^^BU in^^jisi (201 mg, 

0.475 mmol) Sr^feJ^^i: bTM22%'T?#fc„ 

iH NMR (6 ppm, DMSO-ds, SOt:): 8.50 (d, J=3.5 Hz, IH), 7.99 (s, 2H), 7.87 (d, 
J=0.9 Hz, IH), 7.68-7.78 (m, IH), 7.23-7.35 Gn, 2H), 7.17 (d, J=3.3 Hz, IH), 
6.99 (brs, IH), 6.68 (dd, J=3.3 Hz, 0.9 Hz, IH), 4.90 (s, 2H), 4.36 (brs, 2H). 

HiiM 13 4 

/-2-(2-7 y/V)[l,2,4] h V Tj/n[l,5-clt:°y 5 v^:/-7-i7/l'7}?yif[N-7« ^ 
/i--N<2-/ 5^/^t° y v^>'-3-</Vp{ ^/V')lT 5 K iit-^m 13 4) 
^M7 7 tmmti:1om^m\ N-T±^/l^^f-uyx^T N-^^yV-2- 

-;\^mm^^/\^(Dm'^^mi: sj^s it^i^ 134 (226 mg, 0.632 

mmol) ^efeil^^^ LXI|X^40%-C#fCo 

IH NMR (6 ppm, DMSO-ds, SO^C): 8.34 (brs, IH). 7.87 (brs, 3H), 7.60 (d, J=7.6 
Hz, IH), 7.15-7.25 (m, 2H), 7.06 (s, IH), 6.69 0)rs, IH), 4.68 Cs, 2H), 2.92 (s, 
3H), 2.49 (s, 3H). 

^Wl 3 5 

5-T ^ /■2-(2-7 y /V)[l,2,4] h y r>^o[l,5-c]h°y 5: i:;':/-7-;^77U;|?>'i&[N-(6-i5' 
n n t° y i;^y-3-^ /i^^ 5^/V)-N- ^/^IT $ K iit^m 13 5) 

^ft^ij? 7 tmm^j:^m^m\ N-T-fe^/^j^5=-i^:/v'7'5>'^N-7<5"/v-6- 

^ p p t-y v^:^-3-'i'/M^/^T^ y^^:^■t;tTSi^?$r^Tofc„ ^b^fcft^tfife!^^ 

-^^•f->tmm^^^^<Dm^mmxv)w^^nU it^i^i 3 5 (296 mg, 0.779 

mmol) ^^-^^^BtLX^muyoXmCo 

m NMR (5 ppm, DMSO-de, 80*0: 8.39 (s, IH), 7.92 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, IH), 7.82-7.90 (m, IH), 7.48 (d, J=7.0 Hz, IH), 7.19 (dd, J=3.5 Hz, 
0.7 Hz, IH), 7.09 (s, IH), 6.69 (dd, J=3.5 Hz, 1.8 Hz, IH), 4.66 (s, 2H), 2.94 (s, 
3H). 

^JS^SI 13 6 

5-T ^ y -2-(2-7 y /V)Il,2,4] h y T>'n[l,5-c]l^y ^ vf:^-7-:!&/V^:^^-[(6-j5' 
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n P) t' y i'M-Ti^-^^MT K K (it^^ l 3 6 ) 

--^^f-:/i:g^i?^5"/^<^^-^^^i'9S^B9U> -fb-a-i^l 3 6 (349 mg, 0.870 
mmol) ^ 6 fe^H^B L Tll3f$ 47%T'#fCc 

iH NMR (5 ppm, DMSO-ds, 80*0: 8.40 (s, IH), 7.93 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, IH), 7.82-7.90 (m, IH), 7.47 (d, J=8.1 Hz, IH), 7.34 (dd, J=3.5 Hz, 
0.7 Hz, IH), 7.08 (s, IH), 6.69 (dd, J=3.5 Hz, 1.8 Hz, IH), 4.66 (s, 2H), 3.36 (q, 
J=7.0 Hz, 2H), 1.10 (t, J=7.0 Hz, 3H). 

Mmm 13 7 

5-T ^ y -2-(2-7 V /^)[1,2,4) h y T/p[i,5-c]f y 5 i;^:/-7-;^>'i'3j?:/m[N-(2-^ 
h^i/'f yi^>'-3-l'/M^/V')-N-p{f^/V]T5 K (-fb^i^l 3 7) 

^^^^ytmm=^^^^(^M-^i^mii ^ Wi^^ u 137 (350 mg, 0.926 

mmol) ^Srefelte^Bi: tTllZ^49%TWco 

m NMR (6 ppm, DMSO-ds. 80'C): 8.09 (brs, IH), 7.91 (brs, 2H), 7.88 (d, J=1.7 
Hz, IH), 7.18 (d, J=3.3 Hz, IH), 7.00 (dd, J=7.2 Hz, 3.9 Hz, IH), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, IH), 4.59 (s, 2H), 3.90 (brs, 3H), 2.96 (s, 3H). 

^ W 13 8 

5-T ^ y -2-(2-:7 y /u-)[i,2,4] h y r c [1,5-c] t° y ^ v':/-7-;«;7V5j?:/m{N-^ 

7l-N-[2-(3- 1° y v^/V):^f^/l^]}T ^ K (-fk-a-tJ 13 8) 

-2-(3-lf y i?/u)3i^7vr ^ i^tmx.rS;S^fTo;fc„ #bn:r:ia^^i^Sr7« y 
-/I'irg^^^^/l'Oji'a'^a^a: r> Uit^^ 1 3 S (100 mg, 0.220 mmol) 
^e#.^B% t UTW 18%-C#fc, 

iH NMR (6 ppm, DMSO-de, 80*0: 8.40 (brs, 2H), 7.90 (brs, 3H), 7.50 (brs, 
IH), 7.20 (brs, 2H), 6.70 (brs, 2H), 3.60 (brs, 2H), 3.10 (brs, 2H), 2.97 (s, 3H). 

^ffiFll 13 9 

5-r^y-2-(2-7y;^)[l,2,4]VyT:/n [1,5-c] t-y 5 v?:/-7-;{7/^JJ?:/g?{N-;^f- . 
/P-N-[2-(4-t:°y v?/V)a:^/V]}T5 K (-fb-a-^^ 1 3 9) 

-2-(4- 1° y v;?/k)3i^7VT 5 :^(wftx.-cs;S:^fTo tc, #6>ttfcm^fife^Sr^ ^ y 

-/Vii^il^^/K^iii-a^^^J; 19 Hi^^ U>'fli-a'tl 1 3 9 (100 mg, 0.268 mmol) 

m NMR (5 ppm, DMSO-de, 24*0: 8.53 (brs, 0.4H), 8.45 (brs, 0.4H), 8.37 (brs, 
1.2H), 8.19 (brs, 2H), 7.95. (d, J=1.8 Hz, IH), 7.74 (d, J=7.0 Hz, IH), 7.49 (d, 
J=7.0 Hz, IH), 7.20-7.26 (m, 1.6H), 6.87 (s, 0.4H), 6.73 (dd, J=3.3 Hz, 1.8 Hz, 
IH), 6.63 Os, 0.6H), 3.64 (t, J=7.5 Hz, 0.4H). 3.52 (t, J=7.5 Hz, 0.6H), 3.01 (s, 
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0.6H), 2.93 (s, 0.4H), 2.88-3.03 (m, 2H). 

5-T $ y -2-(2-7 V MllM] > y T [1,5-c] f P ? v?i/-7--1'/^=^/VJj^ U / ='Jr 

nW^eU it^mi 4 0 (165 mg, 0.781 mmol) ^^M^'^^et tTW64% 

m NMR (5 ppm, DMSO-de, 24*0: 8.18 (brs, 2H), 7.95 (dd, J=1.8 Hz, 0.9 Hz, 
IH), 7.21 (d, J=3.4 Hz, 0.8 Hz, IH), 7.05 (s, IH), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 
IH), 3.40-3.70 (m, 8H). 

^JiMi 4 1 

5-7 ^ / •2<2-y V /V')[l,2,4] h y T [1,5-c] b" P ^ i^:/-7-(' ;V=cis-2,6-v?7« 
/l/^yUjjs y >'-4->r /l^'Jr h >' (-fb-g-!^ 14 1) 
llliiM7 7 tmmti:^^^m\f\ N-T-t^/V^if^W^-v'T^ :/Sr cis-2,6-i^^ 

ji^com^mm^ ^ n^^e u ^-^m 141 (226 mg, 0.781 mmoi) ■^^'m^m^ 

h LTIIX^ 64%Xi#fc„ 

»H NMR (5 ppm, DMSO-de, 24t:): 8.17 (brs, IH), 7.94 (brs, IH), 7.21 (d, J=3.4 
Hz, IH). 7.02 (s, IHD, 6.73 (dd, J=3.4 Hz, 1.8 Hz, IH), 4.35 (d, J=12.4 Hz, IH), 
3.69 (d, J=12.4 Hz, IH), 3.40-3.60 (m, 2H), 2.65-2.79 (m, IH), 2.40-2.50 (m, 
IH), 1.15 (d, J=6.3 Hz, 3H), 1.00 (d, J=6.3 Hz, 3H). 

mmm 142 

5-T5/-2-(2-7y/i')[i,2,4] b y r>^n[i,5-cii^y 5e^:/-7-f/u=f^y i^./='5^ 

S^^hU ^b-a-i^l 4 2 (144 mg, 0.459 mmol) ^U^^t LTX|X^45%T* 

m NMR (5 ppm, DMSO-de, lOO^C): 7.84 (dd, J=1.7 Hz, 0.8 Hz, IH), 7.77 (brs, 
2H), 7.17 (dd, J=3.3 Hz, 0.8 Hz, IH), 6.95 Cs, IH), 6.68 (dd, J=3.3 Hz. 1.7 Hz, 
IH), 3.46 (brs, 4H), 1.45-1.70 (m. 6H). 

%Wi 14 3 

5-T^y-2-(2-7y/^)[l,2,4] h y T)/d[1,5-c] t°y ^^Jly-l-^ JV=A- 
Vi^y=^Yy i^t-^^l 4 3) 

J; 13 Sj^B^B -fb-a-'fe 1 4 3 (199 mg, 0.842 mmoD ^^n^^^ t LTUX 

^69%-e#fc„ 
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iH NMR (6 ppm. DMSO-de, lOOt): 7.85 (d, J=1.7 Hz, IH), 7.84 (brs, 2H), 

7.16 (d, J=3.3 Hz, IH), 6.95 (s, IH), 6.68 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.00 (brs, 
4H), 2.90 (brs, IH), 1.58-1.73 (m, 2H), 1.05-1.20 (m, 2H), 0.94 (d, J=6.2 Hz, 
3H). 

^iSf !l 14 4 

/-2-(2-7 y 7V)[1,2,4] b ^ T p ll,5-cl f y 5 v'i^-7-f /^=4-> h^^^f 
^j;i;/=/5r].> ('fk-g-i^l 4 4) 

y >- trft ;t -CSi^? ^tr o fc„ # tifcft^^ti ^ ^ ^ / -/^ ^ i^^^f^/vcD 

M-a-^iE J; •? SJi^H^H U it-^<^ 1 4 4 (68 mg, 0.208 mmol) ^ Sfe^B^a LT 
l|X^26%-e#fCc 

iH NMR (5 ppm, DMSO-de, 25t;): 8.16 (brs, 2H), 7.94 (dd, J=2.0 Hz, 0.7 Hz, 
IH), 7.21 (dd, J=3.3 Hz, 0.7 Hz, IH), 7.01 Cs, IH), 6.73 (dd, J=3.3 Hz, 2.0 Hz, 
IH); 3.85-3.96 (m, IH), 3.40-3.58 (jn, 2H), 3.26 (s, 3H), 3.11-3.38 (m, 2H), 
1.74-1.94 (m, 2H), 1.37-1.54 (m, 2H). 
Illi^SI 14 5 

5-T 5 y -2-(2-7 y yv)[l,2,4] h y T^'P [1,5-c] If y 5 iP:/-7-^/\^=3';^ ^/Hf ^ 
y v'/=<Jr h;/ ({b-a-i^l 4 5) 

'm%^ ^ S^B% ^b-a-i^ 1 4 5 (149 mg, 0.573 mmol) t LXU 

^ 47%T'#fCo 

JH NMR (6 ppm. DMSO de, lOOt:): 7.85 (d, J=1.8 Hz, IH), 7.77 (brs, 2H), 

7.17 (d, J=3.3 Hz, IH), 6.95 (s, IH), 6.68 (dd, J=3.3 Hz, 1.8 Hz, IH), 3.80 (brs, 
2H), 2.90 (brs, IH), 2.65 (brs, IH), 1.56-1.70 (m, 2H), 1.38-1.55 (m, IH), 
1.10-1.28 (m, IH), 0.85 (s, 3H). 

^Ife^J 14 6 

5-T 5 y-2-(2-7 y /V)[l,2,4] h y T ^ o [l,5-c] tT y $ i?V-7-l'^V=^/Vt Kn 
-l,4-:e-^f-if k':^/^=^ b ('fb-a-tl 14 6) 

1 4 6 (148 mg, 1.18 mmol) ^ 6^11^0 1 LTIK^ 97%r'#fCo 

iH NMR (5 ppm, DMSO-de, 100^): 7.85 (dd, J=1.7 Hz, 0.9 Hz, IH), 7.79 (brs, 

2H), 7.17 (d, J=3.4 Hz, 0.9 Hz, IH), 7.00 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 

IH), 3.68-3.75 (m, 8H), 2.00-2.21 (m, 2H). 

^iif !l 14 7 

5-r 5 / -2-(2-7 y /v)[i,2,4] h y r v'n [i,5-c] v-7-^ ;v=2-(3-if y i?/v) 

if^y =>5r h :/ . 1 mm (^^m 14 7) 
^JilM7 7i:l^=^;S^:*r?fe<Sr^V\ N-T-fef-zw^^l^^-i^r 2-(3-fc'yi^ 
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{k-a-^ 1 4 7 (230 mg, 0.588 mmol) ^r^fe^e^ b LTlDf^ 47%-e#fCo 
m NMR (6 ppm, DMSO-dfi, 80''C): 8.71 (brs, IH), 8.18 (d, J=6.7 Hz, IH), 7.88 
(brs, IH), 7.87 (d, J=1.7 Hz, IH), 7.77 (brs, IH), 7.18 (d, J=3.3 Hz, IH), 7.11 (s. 
IH), 6.69 (dd, J=3.3 Hz, 1.7 Hz, IH), 3.30 (brs, 2H), 2.80 (brs, IH), 1.34-1.75 
(m, 6H). 

mi&m 14 8 

5-T ^ /-2-(2-7 y /^)[l,2,4l h y Tyi3[l,5-clt°>J ^ v^:/-7-f /^=t°P JJ v?=/V= 
V (-fb-a-tll 4 8) 

-fb-a-fe 1 4 8 (90 mg, 0.296 mmol) &fej^H^ i: UTlR^ 29%-C-# 

iH NMR (8 ppm, DMSO-d«, lOOX:): 7.85 (dd, J=1.7 Hz, 0.9 Hz, IH), 7.75 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.9 Hz, IH), 7.12 (s, IH), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 
IH), 3.51 (brs, 4H), 1.80-1.95 (m, 4H). 

m^m 14 9 

(2R)-(2-7f h ^;V)\fxi 3 v'z^/^=5-T 5 / -2-(2-7 U /V)-7-[l,2,4l h iJ T 
n [1,5-c] t° y 5 v'^/-7-^yV=<Jr h (^b-a-ife 14 9) 
^WJT 7 ^|^^/^;^^^ffiV\ N-T-fef"/V'^^V>'v^T5:/^(2S)-(+)-7< b 

^a^^;V(OU^mWkX V n^^n fb-^-tJ 1 4 9 (148 mg, 0.769 mmol) ^fife 
l^^t LTI|X^63%-e#fc, 

iH NMR (8 ppm, DMSO-de, 100*0: 7.85 (dd, J=1.7 Hz, 0.8 Hz, IH), 7.78 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.8 Hz, IH), 7.09 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 
IH), 4.35 (brs, IH), 3.57 (brs, IH), 3.23 (brs, 2H), 1.71-2.00 (m, 3H). 

IliS^ 15 0 

5-T 5 y-2-(2-7 y >'V)[1,2,4] h V Tyn[l,5-c]t'y ^ ■v?>'-7-'f /M4-fc Kti^^;^ 

-4- 7 31 =71^) y i;? y b >- b-a-fe 1 5 0 ) 

^»J7 7 ^^|^^J^£;^S$rffiV\N-T-fe^/l'^5=-l-^t^T5i/^4-t Kn=3rv^ 

/Wir i^^ai^/KD^g^^ji^ j; «9 #^b% t> {b-a^^^ 1 5 0 (173 mg, 0.427 mmol) 
^ fife^^B LTJIX^ 35%T*#fCo 

iH NMR (5 ppm, DMSO-de, 80°C): 7.88 (brs, 3H), 7.51 (d, J=7.3 Hz, 2H), 7.33 
(t, J=7.3 Hz, 2H), 7.21 (t, J=7.3 Hz, IH), 7.18 (d, J=3.3 Hz, IH), 7.06 (s, IH), 
6.69 (brs, IH), 4.39 (brs, IH), 3.15-3.87 (m, 4H), 1.85-2.10 (m, 2H), 1.52-1.85 
(m,2H). 

HJiM 1-5 1 
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bbU -fb-a-^l 5 1 (239 mg, 0.653 mmol) ^fife^^ai: LXHX-^ 51%Ti§fc„ 
m NMR (6 ppm, DMSO-de, 28*0: 8.14 (brs, 2H), 7.94 (d, J=1.7 Hz, IH), 7.21 
(d, J=3.3 Hz. IH), 6.98 (s, 0.6 Hz), 6.93 (s, 0.4H), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 
IH), 3.90-4.15 dn, IH), 3.40-3.60 (m, IH), 3.00-3.25 (m, 2H), 1.10-1.95 (m, 
12H). 

MMM 15 2 

5-T ^ y -2-(2- y y /V)[l,2,4] h y T P [1,5-c] f y 5 i^i^-7-r /l-=trans-r ;^ t 

j^^L. -ft-a-ifel 5 2 (194 mg, 0.533 mmol) ^^^^^mtLX«lSL^42%X*^^ 

m NMR (8 ppm, DMSO-de, 25t:): 8.13 (brs, 2H), 7.93 (dd, J=1.7 Hz, 0.7 Hz, 
IH), 7.19 (dd, J=3.5 Hz, 0.7 Hz, IH), 6.71 (dd, J=3.5 Hz, 1.7 Hz), 4.50 (d, 
J=12.9 Hz, 0.5H), 4.33 (d, J=12.9 Hz, 0.5H), 3.67 (d, J=12.9 Hz, 0.5H), 3.53 (d, 
J=12.9 Hz, 0.5H), 2.99 (t, J=11.6 Hz, 0.5H), 2.68 (t, 'J=11.6 Hz, 0.5H), 2.64 (t, 
J=11.5 Hz, 0.3H), 2.34 (t, J=11.5 Hz, 0.7H), 0.75-1.80 (m, 12H). 

mmm 153 

5-T ^ y -2-(2- y y /i-)[i,2,4] h y r >^ o [1,5-c] t° y ^ i:^y-7->( /k=3,5-s^y 
tr^yv?y=^h>^ (fb-a-^iss) 

-fk-^tl 15 3 (114 mg, 0.305 mmol) Sfelit^ t LTlRs^ 25%-e#^ho 
iH NMR (6 ppm, DMSO-ds, SO^C): 7.87 (brs, 3H), 7.18 (d, J=3.1 Hz, IH), 6.95 
(s, 1 Hz), 6.69 (dd, J=3.1 Hz, J=1.8 Hz, IH), 4.41 (brs, 2H), 3.65 (brs, 2H). 
2.26 (brs, 2H), 1.60 (Brs, 2H), 0.85 (brs, 6H). 

HiiSM 15 4 

5- T ^ y -2-(2- y y /v)[i,2,4] hvryu [1,5-c] f y ^ :^-7-i' /^=-^/^ t k n r 

-^t°=7^=^ h y (-fb-a-^ 15 4) 

-a-^ift i fi^l^B^B Ib-a-Jfe 1 5 4 (227 mg, 0.699 mmol) ^ S#,^fB h LTlR 
^55%T'#fCo 

iH NMR (6 ppm, DMSO-ds, 25t)): 8.15 (brs, 2H), 7.94 (d, J=1.7 Hz, IH), 7.21 
(d, J=3.3 Hz, IH), 6.98 (s, 1 Hz), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, IH), 3.54 (t, 
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J=5.0 Hz, 2H), 3.37 (t, J=5.0 Hz, H), 1.49-1.78 (m, 8H). 

IIJIM 15 5 

[5-T 5 y -2-(2-:7 V /^)[1,2,4] MJ r n [i,5-c] f y ^ V-7-f /V];«7 /W7j?=/W-4- 

7a:=;^t°^y ■v^W-;*yU7l?= fy^u (it^m 15 5) 

^^•/^©ii-^WJ; S^H^ fb-^l^ 1 5 5 (145 mg, 0.346 mmoD ^e&i® 
H% t LXW 27%-e#fCo 

iH NMK (6 ppm, DMSO-de, 27t:): 8.19 (brs, 2H), 7.94 (dd, J=1.8 Hz, 0.7 Hz, 
IH), 7.59 (d, J= 7.4 Hz, IH), 7.47 (dd, J=7.4 Hz, 7.2 Hz, IH), 7.39 (t, J=7.2 Hz, 
IH), 7.21 (dd, J=3.5 Hz, 0.7 Hz, IH), 7.15 (s, IH), 6.73 (dd, J=3.5 Hz, 1.8 Hz, 
IH), 4.63 4.72 (m, IH), 3.92-4.02 (m, IH), 3.26-3.39 (m, IH), 3.01-3.14 (m, 
IH). 2.23-2.32 (m, IH), 2.00-2.20 (m, 3H). 
Hife^^iJ 15 6 

5-T5y-2-(2-7i;/U)[l,2,4]M;T>^o[l,5-c]lf y ^i^i/-7->r/^=4-t Kadfi/ 
if^y =>{r f y (it^^ 15 6) 

1/- V' 3 V -fb-a-i^ 1 5 6 (180 mg, 0.500 mmol) ^ Sfe^al t LXU^ 41% 

iH NMR (6 ppm, DMSO-ds, SO^C): 7.87 (dd, J=1.6 Hz, 0.8 Hz, IH), 7.80 (brs, 
2H), 7.18 (dd. J=3.5 Hz, 0.8 Hz, IH), 6.96 (s, IH), 6.68 (dd, J=3.5 Hz, 1.6 Hz, 
IH), 4.51 (d, J=4.0 Hz, IH), 3.77 (m, 2H), 3.70 (brs, IH), 3.11-3.29 (m, 2H), 
1.69-1.85 (m, 2H). 1.31-1.49 (m, 2H). 

nm^n 57 

5-7 ^ y -2-(2-7 y >'W')[1,2,4] b y T>^ P [1,5-c] f y ^ i^:^-7-f /V=l,4-v?;^=^rf- 

-8-Tlf ;^ fn [4,5lx:* ^/i^-^ h Wk-a-tJ l 5 7 ) 

mmm? i hwmi-^i^^nw N-r-tf^/^a:^ wv^r ^ i,4-v^;^-^f- 

i:g^^a:^7VO^S-a'^^J:«3S^SU -fk-^^Jl 5 7 (180 mg, 0.488 mmol) 

efe^B^B^ LT W 40%T'^fCo 

iH NMR (8 ppm, DMSO-d*, 80t:): 7.88 (d, J=1.7 Hz, IH), 7.80 (brs, 2H), 7.84 
(brs, 2H), 7.18 (d, J=3.3 Hz, IH), 7.03 (s, IH), 6.70 (dd. J=3.3 Hz. 1.7 Hz, IH), 
3.91 (brs, 4H), 3.55 (brs. 4H), 1.51-1.56 (m, 4H). 

Hii^j 15 8 

5-T ^ / -2-(2-:7 y /U)[l,2,4] h y Ti/ P [l.5-c] t° y ^ v^^-7-^ /W=4-^^i^yHf 
(^L^#J1 5 8) 
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-fb^iJ 1 5 8 (137 mg, 0.342 mmol) ^ fifeJ^H^ t LTltX^ 28%T*#fc„ 
iH NMR (6 ppm, DMSO-de, SOX:): 7.87 (dd, J=1.8 Hz, 0.8 Hz, IH), 7.85 (bis, 
2H), 7.22-7.30 (m, 2H), 7.17 (dd, J=3.5 Hz, 0.8 Hz, IH), 7.12-7.21 (m, 3H), 
6.95 (s, IH), 6.68 (dd, J=3.5 Hz, 1.8 Hz, IH), 4.34 (brs, IH), 3.78 Obrs, IH), 
2.86 (brs, IH), 2.56 (d, J=7.1 Hz, IH), 1.73-1.95 (m, 0.3H), 1.53-1.72 (m, 0.7H), 
1.09-1.28 (m, 2H). 
HH^J 15 9 

5-T^y-2-(2-:7yyU)[l,2,4] hyTyn[l,5-clt°y ^ v?i^-7-^/V=4-(2- 1 Ko^r 

>/3i^/v) k'^ y -i^ y =<5r h :/ ({b-a^ffe 159) 

{li#J^1 5 9 (152 mg, 0.427 mmol) ^fifej^fai L-CIlR^35%T-#fc„ 
iH NMR (6 ppm, DMSO-de, 80t:): 7.87 (d, J=1.7 Hz, IH), 7.86 (brs, 2H), 7.18 
(d, J=3.4Hz, IH), 6.96 (s, IH), 6.69 (dd, J=3.4Hz, 1.7 Hz, IH), 4.38 (brs, IH). 
4.00-4.15 (m. 2H), 3.74 (brs, IH), 3.40-3.53 (m, 2H), 2.90 (brs, 2H), 1.55-1.80 
(m, 2H), 1.35-1.45 (m, 2H), 1.01-1.25 (m, 2I^). 
^Jlf !l 16 0 

5-T5 y-2-(2-:7 y /U')[l,2,4] h ]) T)/a[l,5-c]fc°y ^ v'y-7-r /l'=4-b°'< P v'/ 

t:'^]) i/y =^ h ({b-^i^ 16 0) 

J; t) S^j^H^ U -fb-a-fe 1 6 0 (173 mg, 0.439 mmol) ^ Sfe^a^ <!: LTlR^ 3 6 % 

iH NMR (8 ppm, DMSO-d«, 80*0: 7.87 (brs, 3H), 7.17 (d, J=3.5 Hz, IH), 6.97 
(s, IH), 6.69 (dd, J=3.5 Hz, 1.7 Hz, IH), 4.40 (brs, IH), 3.79 (brs, IH), 2.89 
(brs, 6H), 2.43 (brs, IH), 1.60-1.87 (m, IH), 1.13-1.58 (m, 9H). 

HiSM 16 1 

[5-T5/-2-(2-7y/>)[l,2,4] MJTyp[l,5-cll^y 5i^>'-7-;«7/l'#=yV]f-<y 
e>:/-4-;(77U7i^V^T 5 K (it^mi 6 1) 

V-v^ 3 r t X\ it-^i^ 16 1 (213 mg, 0.598 mmol) ^ Sfe^^ i: 

UTW49%T-#fc, 

iH NMR (8 ppm, DMSO-de, 80°C): 7.87 (brs, 3H), 7.17 (d, J=3.3 Hz, IH), 6.97 
(s, IH), 6.80 (brs, 2H), 6.69 (dd, J=3.3 Hz, 1.8 Hz, IH), 4.31 (brs, 0.5H), 3.78 
(brs, 0.5H), 2.80-3.20 (m, 2H), 2.25-2.30 (m, 2H), 1.45-1.80 (m, 4H). 
UlSMi 6 2 

5-T ^ /-2-(2-7 y /i')[i,2,4] b y T)/o[i,5-cli^ y ^ e;?:^-7-f7^=4-^:/e^/w-4- 
t Kp^i^f-<yi^y=>5rh>' (fb-a-i^i 6 2) 
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m^aL^;V(Dm,-^mWki: V U it^^ l e 2 (101 mg, 0.244 mmol) ^ & 

fe^B^i U-cilx^20%-e#:fc„ 

iH NMR (8 ppm, DMSO-de, 80°C): 7.87 (dd, J=1.7 Hz, 0.7 Hz, IH), 7.86 (brs, 
2H), 7.20-7.32 (m, 5H), 7.18 (dd, J=3.3 Hz, 0.7 Hz, IH), 6.94 (s, IH), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, IH), 4.25 (s, IH), 4.16 (brs, IH), 3.52 (brs, IH), 3.20 (brs, 
2H), 2.73 (s, 2H), 1.31-1.60 (m, 4H). 

WJfili 

it^^ 6 9 10 mg 

ILi^ 30 mg 

15 mg 

^ V If :^/VT/V3 1. 5mg 

^T'T V V^'r'!f:^'ytf^ O. Smg 

mi 

it^^ 7 3 10 mg 

%^ 30 mg 

m^WMIB 15 mg 
y fc'=/kT/V3 — 1. 5mg 

:^TTy :^i^-7i5^^i/^7A O.Smg 

mmms 

it^mie 10 mg 

fL$l 30 mg 

.H^WlM 15 mg 

Jjf y fcf =/>TyV 3 —/I' 1. 5mg 

>^xTy 0.5mg 

it^^8 4 10 mg 

%W 30 mg 

^l^^l^ 15 mg 

^ y tf rr/l'T/V^ ^v'U 1. 5mg 
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^T^ry i^^'^^-i^^'i^A o.5mg 
mmm5 

mm 

it^^S 9 10 mg . 

tM 30 mg 

m^mmn 15 mg 

4< ]) If c^/VT/^:^— 1. 5mg 

y^T^TVy^-^^^-i^^-l^ 0.5mg 

mnme 

^t-^^ 6 9 2 mg 

mm^^:^m 200 mg 

mm§^M^'y^y 24 mg 

50 mg 

^^^©tK 1.72 ml 
M^J 7 

^^-^^17 3 2 mg 

mm^^:^^ 200 mg 

^MlP^l^^^^i/ 24 mg 

I^M^^y-iryy 50 mg 

mimW^ 1.72 ml 

-fk-a-^ 7 6 2 mg 

200 mg 

MW^ViX^^' 24 mg 

^^^yV^Vy ' 50 mg 

?iltffllllg7K 1. 72 mL 

mmm 9 

fb-^^ 8 4 2 mg 

mmy^:^^ 200 mg 

JW^IPMV'^^^^' 24 mg 

■141- 



wo 2004/029056 



PCT/JP2003/012158 



mim^v±vy 50 mg 

miMM^^ 1. 72 oL 

mm 

. it^^ 8 9 2 rag 

i^S^^VX^fi 200 mg 

mm^^n^'y^y 24 mg 

miF^^v±^jy 50 mg 

I^M^^tK 1. 72 mL 
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1. 



NHQ 




(I) 



Ri3«3oJ;TJ^Ri3«'{i|^— :^fc{*^'^ioT^ tR^M^. /Nn</^, i£^T/v=3r 
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na«2~5 ©S^^^L. 



X™YfiCRW-CH2 RisfiTK^I^^, t Knt^rv-. = 



7)-^S:(C3) 




8)-^5S;(E0 
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C=CH^«U 



mhL< it^m^oT y -/k gmt> t < fi^aj^o^^^^^^s. 



(^tfl^ R22a^ R22b^ R23a *3 i t>* R23b (i^ett-e^LiflB nds Rl»«, 

fcfc Ls V™W CH=CH T-ifo5 t Ri^ ftS^fel) L < fi^gm<^)T y - 
10) -CH2NHR4a l^tp, R'^'^ltm^hL<n^WM(Di&mTJi^^/K 



— V— W-R 



19 
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-(CH2)nb-C(R6«)(R«')(OR7) (^4^. nb. W\ RebjoiU? R' (t^H^tl 
-NR8"R8'' K^fj^ R8b*5j;tJ«R«*HI^-^fc:fi^jfeoT> tK^I^^. Btfe 



11) -CH2NR*R4c (5S;cfi, R4i'*3j:t;5R4c(i^ti^tignBR"aj3j;t;«Ri* i 
-(CH2)nb-C(R6«)CR«»')(OR7) (^'t', nb. R6a, R**5it^ R^ ti-^rH^tt 

2. R3;65 
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7)-|S^(C3) 



p15a p15b 

4< 




9)-^^CF0 

— V— W-R^^ (F^) 

3. R3^5-CH^NHR4a (5^^ R^immtWmvh^) . -(CH^rf,-C(R»»)CR«')(0R7) 
(^■1^. nb> R6«. R6^*5<ttJ«R7fi^ti-?tLBulEi:l^aT-fe5) *5 J^^'-NRs^Rsb 
(^tf". R8^fc^J;t)5R8»'tt^n^;h|fflH^ll^T'fe6) i!}^(:>^J:^mXVmitn^ 

SJfeST-gt^$tbfcTy-;UT'fc5lt^<^|5ffl 1 latt <^ [1,2,4] h y T>^n 

4. R3;d5-CH2NHR4» (^l^, B.^timmi:mm-^h^) X^WM^tifzTV- 
/i^Vh^m^<0^m 1 IS«©[1,2,4] h V TyD[l,5-c]f y ^i^^H^fls^fctt 

5. TV -^i^t^7^^/VX'h^m^<D^m 3 Sfrfi 4 |ES(D[1,2,4] h y Ti/ 

6. R3^5-CH2NR4i'R4c(^cfj,R4b4aj;0R4c(j:;en€ttBUl5^ l^a^fe-S) > 
-(CH2)rf,-C(R6»)(R6i')(OR7) i^^. nb. R6\ R^^ iaXXJ^ it^ri^eflmmt 
mmxh^) ^SiO^-NRSaRsb (xS^tf. R8>>:JoJ;t>*R8b(^:e^mmffBi:l^^-e$) 

II 1 ia«tD[i,2,4]byTyp[i,5-c]k°y ^i>ym^i$^tcit^(Dmm±nm^ 

7.. R3;dS-(CH2)id,-C(R6a)(Reb)(OR7) (^tf., nb. R^\ R^^ io X^J R-^ it^fl 

©[1.2,4] h y TJ/p[l,5-c]f y ^ v^^^<i|s*fc«^©ma±fF^$ti5m„ 
8. R3:as-NR8«R8b (^tfi, Ra'fc'itJtRSbfi-e^^j^iJig^l^^X'feS) "Cg 
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10. R3;6S-^^(C3) 



11. R8:65-CH20Ri6(^tfi^Rie{i|(i|gi;|^^X-fc5)T'fe5t»^©fSffl 1 IE 

«<^[i,2,4] hVTy^x2[i,5-c]\fv 5.i^ymmi^i^tcn^<omm±w^^n?>^„ 

12. R3;65-ilS:^CCE0 



mm 1 l2«<^[l,2,4]hyT>^D[l,5-c]t°y ^v^^^^^^^fcft^omSif^^ 

13. n£i)tlXh\). ngi^lVh^-, X™Y )iS C=CH Xh^m^omM 12 
ia«0[l,2,4) h y T )/ n [1,5-c] f y ? fc«^©^a±|^^ $ n5:feo 

14. R" ;asffiJfe1)L<(i^g|feOiSj^T/^df/VT'fc5a*<^)®ffl 12 ^fcfi 
13 IB«©[l,2,4]h.yT>^n [1,5-c] l^y 5 i^>'fl^«:*^{4^<Z)^a±ff^$tL 

15. R3;65-^^(Fi) 



(^q^.V™W*5J:t/Ri9{i^tLmpl5il^^T-fc5)T&-5ft*(^f5IS 1 15 
«(Z)[1,2,4] ^ y Ty n[l.5-c]t°y ^ i^^-fl^^rt fc(*^<Z)m±fF^$n'5*^ 
16. R3;6S-^S:(A3) 




16 




*-V— W-R 
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^n^^'"' (A3, 

if^<^^ffl 1 iB^©[i,2,4]hy7'yn[i,5-c]f y ^ 

17. nd 0 -Cfc 19 s Ri8a*3 J;tJ?Ri3b;jS_j^{-;^oT^^mi=^Sr«-t-m^©^ 
a 16 f2«<^Il.2,4l h V ri/p[l,5-c]fy ^i^i^fl^«^*fc{i^©m±rF^$ 

18. ndt^ OX'h^. Ri3«4o J;tJf Rwi-dSTK^M^-efeSlt^O^ffl 16 WMO 

[1,2,4] h u t/d[i,5-c] 5 pymmii?^ttzit^(Dmm±ff^m^fi^&o 

19. R14a:j3j;t)^R141,;jS|^-^fc:(i^;tCo-C. tK^I^^^^ fcfigmt) b < 

ei^<^igiiT/^=3r/U-Cfc5|f^©^ffi 16 ~ 18 ©V^Ttl^^(-l2^<^[l,2,4] h 

20. Ri4a j3j;t;5 Ri4b i^mm-r^Mmm^t-mi^^^^xm^-h t< {i^sm 

(5!?^*^S^?^^-tai**o^ffl 16 ~ 18 (^v^-f tT.;54e:|S4fe<35[i.2,4] h y T 
>/ n [1,5-c] t° y 5 fc{i^0^i®±l¥^ ^fl^Mo 

21. R3 :aS7}^7^5/K L < \t1^W.^<0&.r J >( JV%fz\i.m.^h U 

<«^a^©Tc>r/u-cfe5m*©^ffl i la^® [1,2,4] fyrv^ n[i,5-ciify 

22. Q;6S2K^Jg^-efc5lt*©^ffl 1 ~ 21 ©V^-f tt36^lJ:I2^0[l,2.4] f y 
r >^ n [1,5-c] b- y 5 i^'^'fl^^*:^ fc:fi^©||31±W^ $ IxS^o 

23. Ri ^asyy/i^-esbsw^f^^ia 1-22 (Dv^-fi^^^^-ls^<^[l,2,4] h y 
T [1,5-c] t-y 5: i:?i^mmW-i^f:.\t^(DmM±x^^-^^^^o 

24. R2 3jS7K»J!l^t?fe5lf*©^IS 1 ~ 23 (DV^-rtly5^{-12S<^[l,2,4] h 
y rya [1,5-c] fy ^ v^yM^I*:^fc(i^(0^a±l¥^$ti54lo 

25. ff*<^^ia 1 ~ 24 ©V^-f|^^^^^S«®[l,2,4]^yTy^[l,5-c]t°y ^ 

26. m-^<omw 1 ~ 24 (Dv^-fn55^cl2^<^[l,2,4]^yT>^o [1,5-c] try 5 

27. iS3}^©^H 1 ~ 24 cc>v^-fti:ii^{wiB«<^[i,2,4] hyryp [1,5-c] fc-y $ 

28. mi^<omSSi 1 ~ 24 ^V^-fH){)^^C|B«<^^l,2,4] h y Ti/n[l,5-c]t°y ^ 
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29. ^•^-^yyymi^WM(om^<oftib(Dnii^<Dmm 1-24 o^^-rfit^ 

30. o^^1^mM(Dmm(Otz.}^(Dmi^<Dim l ~ 24 (^V^-ftL:6^^::|B«© 

[1,2,4] h y Tyn[i,5-c] t-y 3: i:^i^mmi^tfc\i^(Dmm±n^^ti^m.(Dm^o 
a[i,5-c]t°y 5 i:^:ymmi^^tiit^<omm±ff^^ti^m.(D^m. 

32. m^OUm 1 ~ 24 OV^-m/54CtB^O[l,2,4) h y Tyn[l,5-c]t°y 3: 

mn^m±^mm. aids mm. mmmunwm. ^^mitm. 

34. m^<D^m 1 ~ 24 <^V^Tny04^lB^(^[l,2,4]hyT>'p[l,5-c]t°y 5 

5 =ar ^ y <D ^m:^^o 

35. If^OOT 1 ~ 24 OV^-ftL;ei^-IEtt<^[l,2,4] h V Ti/D[l,5-clk'y 5 
v'^'^^^^s^fcfi^c^mSifF^^nStoW'^i^S-^-rS w tr^^iltitl- 
36. m^omm i ~ 24 <^v>-fHy5=>t-i24fe(o[i.2,4] h y r>^p[i,5-c]t"y 5 

37. m-^<Dmm 1 ~ 24 ©V^-f^l.;6^{^:Em©[l,2,4] h y T>'n[l,5-c]fc'y ^ 

5T/^^;^^^^v-?p!, iifTtt^±'i4^j?s AIDS mm. ^mm^mmm. 
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